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No. 10026 


STANDARD OIL DEVELOPMENT COMPAN^, in its 
own right and as Assignee of Theodore A. Hu^er, 
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LAWRENCE C. KINGSLAND, Commissioner of patents, 

Appellee. 
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L 

PLEADINGS, DOCKET ENTRIES AND OTHER 

PAPERS. 

75 Filed Oct 22 1946 

IX THE DISTRICT COURT OF THE UNITED STATES 
FOR THE DISTRICT OF COLUMBIA 

No. 37358 

Standard Oil Development Company, in its own right and 
as Assignee of Theodore A. Huher, Box 243, Elizabeth, 
New' Jersey, Plaintiff, 

-vs- 

Casper W. Ooms, Commissioner of Patents, U. S. Patent 
Office, Washington, D. C., Defendant. 

New York, N. Y. 
October 21, 1946 

Suit Under Section 4915 
United States Revised Statutes 

Bill of Complaint 

The plaintiff states as follows: 

I. 

The plaintiff, Standard Oil Development Company, is a 
Corporation of the State of Delaware, having its principal 
place of business at Linden, New Jersey, and brings this 
suit in its own right. 

n. 

The defendant, Casper W. Ooms, is the Commissioner of 
Patents of the United States, an official resident of 

76 the District of Columbia, and is sued as Commis¬ 
sioner of Patents of the United States. 
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This bill is filed in accordance with the provisions of the 
Federal Laws of the United States as provided for under 
Revised Statute 4915. 

IV. 

The plaintiff brings this suit in its own right and as as¬ 
signee of the entire right, title and interest in and to U. S. 
application for patent Serial No. 483,407 filed April 17, 
1943, by Theodore A. Huber and entitled “Operations in 
Weills”. 

V. j 

Said application was filed and duly prosecuted in aiccord- 
ance with the laws of the United States and the rules iof the 
Patent Office. 

VI. ! 

The said application has been passed upon by thte Pri¬ 
mary Examiner, who refused to allow the following claims: 

1. A method for performing operations in a well drilled 
for oil or gas contained under high pressure in a subterra¬ 
nean formation in which the well traverses at least a portion 
of the producing formation and the latter is blocked bff by 
pipe and must be opened to production by perforation of 
the pipe, which comprises replacing any fluid in sai$ well 
by a fluid, the hydrostatic head of which will be les| than 
the pressure of the producing formation, perforating the 
pipe opposite said producing formation while providing for 
pressure control at the top of said well and allowing the 
well to produce. 

77 2. A method for completing a well drilled for! oil or 

gas contained under high pressure in a subterranean 
formation which comprises drilling a borehole into thb pro¬ 
ducing formation, cementing casing in place in said bore¬ 
hole to seal off said producing formation, replacing any 
heavy fluid in said well with a fluid sufficiently light to have 
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a lower hydrostatic head than the formation pressure, 
hanging in said borehole a string of producing tubing car¬ 
rying at its end a screen provided with a plurality of lat¬ 
erally disposed gun barrels arranged to discharge bullets 
through said casing into the producing formation, arrang¬ 
ing pressure-control completion equipment, including a 
Christmas tree, in operative position at the top of said cas¬ 
ing, arranging a lubricator on said Christmas tree, lower¬ 
ing into said tubing a device for firing said bullets, with¬ 
drawing said firing device from said tubing, and placing 
said well on production. 

3. An apparatus for completing a petroleum well com¬ 
prising a string of producing tubing, a screen secured to 
the lower end of said tubing, a gun barrel mounted in said 
screen carrying a bullet in position for lateral discharge, 
and means operable through a lubricator for firing said 
bullet. 

4. A method for setting screen in the completion of a well 
traversing a high pressure producing formation which com¬ 
prises cementing casing in said well to seal off said forma¬ 
tion, washing said well clear of solid matter leaving a clear 
fluid therein, hanging a tubing carrying a screen in said 
well so as to spot said screen opposite the producing for¬ 
mation, installing pressure-control well head equipment in 
operative position, perforating the seal opposite said pro¬ 
ducing formation and opening said well to production. 

5. A screen for an oil well having mounted therein later¬ 
ally disposed gun barrels each having a firing chamber and 
being adapted to discharge a bullet from its outer end later¬ 
ally from said screen, the inner end of each barrel being 
sealed whereby the firing of the bullet does not leave an 
opening for the entry of sand and debris into said screen, a 
bullet in each barrel arranged for projection outwardly 
ahead of said firing chamber and means for firing all of 
said bullets. 

7. A method for completing a well in a high pressure 
producing formation which comprises drilling into the pro- 
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ducing formation, cementing casing in place to seal off the 
exposed portion of the producing formation, cleaning out 
the interior of the well leaving therein only a clear fluid, 
installing in operative relation all of the completion 
78 equipment in said well, including a screen apposite 
the producing formation and pressure-contifol well 
head equipment, while the latter is still sealed off, tlien per¬ 
forating said casing opposite said producing form4tion to 
open up the latter, and placing said well on production. 

8. A method for completing a well in a high pressure 
producing formation which comprises drilling into the pro¬ 
ducing formation, cementing casing in said well to seal off 
the exposed portion of said producing formation, cleaning 
out said well by a procedure which leaves in it a col umn of 
fluid having a hydrostatic head less than the pressure of 
the producing formation, installing in operative Relation 
all of the completion equipment, including pressurefcontrol 
well head equipment in said well while maintaining said 
producing formation sealed, then perforating the casing 
opposite the producing formation and placing the [well on 
production. 

VII. j 

The applicant appealed from the decision of the Primary 
Examiner to the Board of Appeals which affirmed tl^e rejec¬ 
tion of the Primary Examiner in its decision date|l April 
25, 1946. 

vm. 

No appeal from the decision of the Board of Appeals was 
taken to the United States Court of Customs and Patent 
Appeals, nor was any notice of intention to take such appeal 
filed with the Commissioner of Patents as prescribed by 
law. 

IX. 

The Commissioner of Patents, by the Board of Appeals, 
contends that of the claims, claims 1, 2, 4, 7 and 8, are un- 
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patentable over U. S. patent No. 2,157,729 issued May 9, 
1939 to Church alone or when considered in connection with 
the patents to Foran et al No. 2,082,329 issued June 

79 1,1937, No. 2,211,206 issued August 13,1940 to How¬ 
ard and No. 2,226,073 issued December 24, 1940 to 

Ricou, Claim 3 is unpatentable over the patent to Ricou, 
supra, and claim 5 is unpatentable over the patents to Ricou 
and Church, supra. 

X 

The plaintiff disagrees with the position of the Commis¬ 
sioner of Patents and contends that the prior art relied 
upon by the Commissioner fails completely as an anticipa¬ 
tion of the claims in suit in that one or more essential fea¬ 
tures of each claim is wholly lacking from the prior art 
relied upon, and further contends that the Commissioner of 
Patents found said prior art applicable only by failing or 
refusing to give to the language of the claims its plainly 
intended and common meaning. 

XL 

Plaintiff further states, in information and belief, that 
said invention is new and useful, was not known or used 
by others in this country before the invention thereof by 
said Theodore A. Huber and not patented or described in 
any printed publication in this or any foreign country be¬ 
fore said invention thereof, nor more than one year prior to 
its original application for a patent therefor, and not in 
public use or on sale in this country for more than one 
year prior to said original application and was not patented 
in any foreign country by it or its legal representatives on 
an application filed more than twelve months prior to said 
original application for United States patents, and that 
said original application has not been abandoned. 

80 Wherefore, the plaintiff prays that the Honorable 
Court decree that the Commissioner of Patents be 
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directed to allow the said claims and snch other claims as 
upon hearing the conrt may find patentable. 

Standard Oil Development Company 
By William E. Currie 
Vice-President 

W. F. Weigester 
Room 1124 Munsey Blctg. 
Washington, D. C. 

Of Counsel: 

J. G. McKean 
E. M. Thomas 

81 State of New York: 

County of New York 

William E. Currie, being duly sworn deposes and Lays: 
That he is the Vice-President of Standard Oil Develop¬ 
ment Company, the plaintiff named in the foregoing Bill; 

That he has read the same and knows the contents thereof, 
and that the same is true to the best of his own knowledge 
and belief; 

That the reason why this verification is not made by the 
plaintiff personally is that the plaintiff is a corporation. 



William E. Currie. 

Sworn to and Subscribed before me this the 21st day of 

October, 1946. 

Agnes C. McGann, 

(Seal) 

Notary Public in fynd for 
New York, County, Neity York. 


Notary Public, New York County No. 40. 
My Commission expires March 30, 1948. 
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56 Filed Jun 18 1948 

Findings of Fact 

1. This is an action under Section 4915 R. S. (U.S.C., title 
35, sec. 63) in which the plaintiff, as assignee of the appli¬ 
cant for patent, Theodore A. Huber, originally sought to 
have the Court authorize the allowance of claims 1, 2, 3, 4, 
5, 7 and S of his application, Serial No. 483,407, for opera¬ 
tions in wells. 

2. At the trial, with the approval of the Court, plaintiff 
withdrew claims 1 and 8, leaving for consideration here 
only claims 2, 3, 4, 5, and 7, of which claims 3 and 5 are 
directed to an apparatus while the other claims are directed 
to methods. 

3. The application owned by the plaintiff discloses in 
Fig. 1 of the drawings the apparatus involved. The well 
bore is provided with a casing 4 cemented to the walls of 
the borehole as shown at 6. At the surface of the ground 
is located the usual casing head 7 with a plurality of pipe 

connections and valves at its upper end, termed in 

57 the application a “Christmas tree.” A string of 
tubing 9 is located in the well and terminates at its 

lower end in apparatus including the screen 10, the gun 
barrels 13, bullets 16 and firing means therefor. The firing 
means includes the cylinder 26 which is dropped inside the 
tubing 9. The firing means can be withdrawn as it is sus¬ 
pended on a wire line 32. 

4. The patent to Foran et al., No. 2,082,329, relates to a 
method of drilling and simultaneously exploring oil wells 
and the like. It describes (page 1, col. 2, lines 3-24) the 
maintenance of a differential between the formation pres¬ 
sure and the bottom hole circulating pressure. This is ac¬ 
complished by the use of clear water or clear oil as the 
circulating fluid. 

5. The patent to Church, No. 2,157,729, relates to appara¬ 
tus for bringing a well into production. It discloses a well 
in which a casing 1 has been cemented, the casing being 
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closed by a tapered pressure bead 31 to which are Jattached 
flow connections 33. A tube 6 is run down the ^ell, ter¬ 
minating in a coupling 7 and a gun body 14. As shown in 
Fig. 1, there are perforations 9 which communicate with 
the tube 6 after the disc 10 has been displaced by dropping 
a weight through the tubing. When it is desired to bring 
in the well the inside of the casing is first washed to dis¬ 
place the heavy drilling fluid containing mud and tlis wash¬ 
ing process is continued until substantially clean [water is 
contained within the casing. The weight of the tubing 6 is 
then released causing the pin 25 to shear. The firing pin 
15 then strikes the percussion cap 21 and the bullet 
88 or projectile 24 is shot, making a perforation 30 in 
the casing opposite the oil bearing strata 31. More 
than one projectile may be employed if desired. 

6. The patent to Howard, No. 2,211,206, relates to 
method and apparatus for completing a well. It discloses a 
means for lowering appartus for completing a wel^ and at 
the same time maintaining the high pressure which exists 
in the well. This is performed by a series of blowfout pre¬ 
venters and a sleeve packing at the upper end of the ap¬ 
paratus. 

7. The patent to Ricou, No. 2,226,073, relates to a direc¬ 
tional firing casing and formation gun. It discloses a tubing 
adapted to extend down a well, and coupled to a perforated 
nipple fastened to a gun body from which bullet^ may be 
fired by dropping a go-devil down the tubing to sh^ar a pin 
and thereby causing pins to contact the primer capp. 

8. Claim 3, to an apparatus, defines nothing patentable 
over the patent to Ricou. 

9. There was no invention in mounting the gun barrel of 
either Church or Ricou in the screen rather than Inear the 
screen. 

10. Claim 5 defines nothing patentable over either one of 
the patents to Church or Ricou. 

11. No invention was involved in using either cle^r water 
or oil to replace the drilling mud when carryingj out the 
process of Church. 


12. It was not a matter involving invention over the pat¬ 
ent to Church, to arrange pressure control equipment, in¬ 
cluding a Christmas tree, in operative position at the top 

of the casing, although the well-head equipment of 
S9 Church, as shown, is not and cannot be in operative 
position at the time the bullets of the Church device 
are fired. 

13. It was not a matter of invention over Church to fire 
the guns by dropping a go-devil down the tubing in view 
of the teaching of the patent to Ricou. 

14. It was not inventive to provide the firing device with 
a line so that it could be pulled out of the well after use. 

15. Gaims 2, 4 and 7 define nothing inventive over the 
patent to Church, especially in view of Foran et al. How¬ 
ard and Ricou. 

16. None of claims 2, 3, 4, 5 or 7 of the application at bar 
defines invention over the prior art. 

17. At the trial a demonstration of the comparative oper¬ 
ability of completion methods and equipment methods ac¬ 
cording to Church and to plaintiff, respectively, show that 
the latter were immeasurably superior to the former. 

Conclusions of Law. 

1. Mere improvement over the prior art is not patentable 
unless the difference responsible for the improvement 
amounts to invention. 

2. Inoperativeness of the device disclosed by a reference, 
if proven, does not require a finding of patentability of a 
claim specifying a difference over such reference, unless 
the claimed difference is a matter amounting to invention. 

3. The plaintiff is not entitled to a patent containing any 
of the claims set forth in the complaint. 

4. The complaint should be dismissed as to all of the 
claims involved. 

Matthew F. McGuire, 

Justice. 
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90 Filed June 18,1948 

Judgment 

This action came on to be heard at the last term atd there¬ 
upon consideration thereof, it is this 18th day of Jtine, 1948, 
Adjudged that the complaint be and it is hereby dis¬ 
missed, with costs against the plaintiff. 


Approved as to Form: 
W. F. Weigester, 
Attorney for Plaintiff. 



• * * • • • • • • • 

91 Filed July 13, 1948 

Notice of Appeal 

Notice is hereby given this 13th day of July, 1048, that 
the Plaintiff, Standard Oil Development Company hereby 
appeals to the United States Court of Appeals for the Dis¬ 
trict of Columbia from the judgment of this Court entered 
on the 18th day of June, 1948 in favor of Lawrence C. 
Kingsland, Commissioner of Patents against said Stand¬ 
ard Oil Development Company, wherein the court held 
claims 2, 3, 4, 5 and 7 of Theodore A. Huber application for 
Letters Patent, Serial No. 483,407, filed April 17,1943, to be 
unpatentable over the following U. S. patents: Foran et al 
2,082,329; Church 2,157,729; Howard 2,211,206; Ricou 
2,226,073; Spencer 2,092,337; Lane 2,029,490. 

W. F. Weigester, 
Attorney for 

Standard Oil Development (fompany 

• • • • • • • • • • 


i 
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n. 

excerpts from testimony and proceedings. 

16 James H. Howard a witness produced on behalf of 
the plaintiff, having been first duly sworn, was ex¬ 
amined and testified as follows: 

Direct Examination 

By Mr. Whelan: 

Q. Will you please state your name, age, address and 
occupation? A. James H. Howard; 38; Houston, Texas; 
consulting engineer, of my firm, Howard, Johnson & Vogt. 

Mr. Whelan: I would like to read some of Mr. Howard's 
qualifications, and ask him if they are in accordance with 
the facts. 

17 (Reading) “James H. Howard received the de¬ 
gree of Bachelor of Science in mechanical engin¬ 
eering from The Rice Institute in 1932. Prior to, and 
immediately following graduation, he served with the 
McEvoy Company as chief engineer, where he was in 
charge of all engineering and product development work 
on important high pressure oil field equipment. During 
this time he gained considerable experience in patent de¬ 
velopment work, and contributed more than 25 patents on 
oil field equipment, many of which are used today.” 

I would like to leave with the reporter a list of these 
patents that she can copy into the record. An inspection 
of these patents show they are all related to the comple¬ 
tion of oil wells. 



13 


List Handed to the Reporter. 


Number 

Name 

Description 

Patent Date 

1,838,401 

James H. Howard 

Retractable Tubing 

Dec. 29/31 

1,902,075 

J. H. Howard 

Tubing Hanger 

Mar. 21/33 

1,922,044 

J. H. Howard 

Releasable Oil Well Packer 

Aug. 15/33 

1,929,781 

J. H. Howard 

Casing Head Valve 

Oct. 10/33 

1,931,024 

J. H. Howard 

Tub. Hanger & Casing Seal 

Oct. 17/33 

1,940,682 

J. H. Howard 

Tubing Separator 

bee. 26/33 

1,942,213 

J. H. Howard 

Pipe Support 

Jan. 2/33 

1,947,262 

J. H. Howard 

Setting Tool 

jFeb. 13/34 

1,979,389 

J. H. Howard 

Pipe Engaging Slip 

Nov. 6/34 

1,983,854 

J. H. Howard et aL 

Well Prod- Apparatus 

[Dec. 11/34 

2,002,012 

J. H. Howard 

Stuff. Box for Polish Rods 

May 21/35 

2,002,062 

J. H. Howard 

Well Prod. Apparatus 

kay 21/35 

2,010,992 

J. H. Howard 

Valve Protecting Device 

Aug. 13/35 

2,031,654 

J. H. Howard 

Tubing Support 

JFeb. 25/36 

2,034,101 

J. H. Howard et al. 

Well Head Insert 

Mar. 17/36 

2,051,713 

James H. Howard 

Set Shoe Seal & Setting Tool Aug. 18/36 

2,205,988 

J. H. McEvoy et aL 

Oil Well Equipment 

June 25/40 

2,211,122 

J. H. Howard 

Tubing Head and Hanger 

Aug. 13/40 

2,211,206 

J. EL Howard 

Method and Apparatus for 
for Completing a Well 

Aug. 13/40 • 

2,234,493 

J. H. Howard 

Well Completing Device 

Mar. 11/41 

2,274,477 

J. H. Howard et aL 

Tubing Hanger 

Feb. 24/42 
Sept. 1/42 

2,294,499 

V. M. Henkell et al. 

Bull Plug Fitting 

2,082,107 

J. EL Howard 

Well Head Equipment 

June 1/37 

1,996,922 

J. EL Howard 

Bottom Well Choke 

April 9/35 
Feb. 7/33 

1,896,236 

J. EL Howard et aL 

Retractable Tubing Head 


(Continuing Reading) “In early 1940, he represented 
the Houston Engineers Club on a good-will tour of 
19 South America sponsored by the Houston Chamber 
of Commerce. Later in 1940, he served as engineer 
with the Oildfield Equipment Company in New York City. 
Here, he assisted in the sale of industrial and oilfield 
equipment for export. 

“In January, 1941, he returned to Houston and became 
a member of the engineering staff of The Austiii Com¬ 
pany. As a mechanical engineer in the power division, he 
worked on the design of two 100,000 KW power plants for 
The Dow Chemical Company at Freeport, Texas. This work 
consisted of designing and preparing plans on high pres¬ 
sure steam piping systems, condensate systems, hydraulic 
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systems for sea water intake and effluent, condenser cool¬ 
ing: water systems, pump manifolds, air compressor sta¬ 
tions, fuel oil systems, and gas systems. In addition, the 
work consisted of construction checking, efficiency calcu¬ 
lations, preparation of estimates, bills of material and 
liaison work. 

‘‘In October 1942 he was commissioned Lieutenant 
(j.g.) in the United States Naval Reserve. He was sta¬ 
tioned in the Planning Division of Puget Sound Navy Yard 
at Bremerton, Washington, as Secretary of the Farming 
Out Board. He assisted in the selection of about 100 plants 
which were to manufacture overload' work from Puget 
Sound Navy Yard, items ranging from heating and ven¬ 
tilating systems to ship sections. This twenty-million dol¬ 
lar program included the manufacture of over one million 
valves and over 625 types and sizes of electrical fit- 
20 tings. Program operation involved the letting of 
“Cost Plus Fixed Fee” and “Negotiated Fixed 
Price” contracts. Responsibility for so large a program 
gave Mr. Howard invaluable experience in every phase of 
industrial engineering, including plant design, cost reduc¬ 
tion processes, material procurement, expediting, finan¬ 
cing, research, and liaison with governmental agencies. 

“In 1945, he was transferred to the Inspector of Naval 
Materials Office at Atlanta, Georgia, where he served as 
Executive Secretary of the joint Army-Navy Termination 
Coordination Committee and Contractor Relations Officer 
in the Termination Division. 

* 

“After his discharge with the rank of Lieutenant Com¬ 
mander, he formed the consulting engineering firm of J. H. 
Howard & Company in Houston, which he successfully 
operated until 1947, when the partnership of Howard, 
Johnson & Vogt was formed. 

“Mr. Howard has had extensive experience on special 
machine and equipment design, working with inventors and 
patent attorneys on the development of new and patent- 
able ideas, preparation of manufacturing details, shop 
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testing, field testing, assistance in sales work, manufactur¬ 
ing plant design, cost reduction and market analysis. He 
has prepared material for presentation in court and has 
served as expert witness in patent infringement and tax 
cases. 

21 4 4 He is a member of the Houston Engineer’s Club, 

American Society of Mechanical Engineers, Texas 
Society of Professional Engineers, and Reserve Officers of 
Naval Service. He is a registered engineer in the State of 
Texas, No. 927.’’ 

i 

By Mr. Whelan: 


Q. Are those facts substantially correct? A. Yes, sir. 

Q. Mr. Howard, have you had a good deal of actual field 
experience in completion of oil wells? A. Yes, sir; consid¬ 
erably. 

Q. You have designed equipment useful for this purpose? 
A. Yes, sir. 


Q. And in your consulting work, you give people advice 
on completion of oil wells? A. Yes, sir. 

Q. Have you read and understood the application of 
Theodore A. Huber? A. Yes, sir. 

Q. No. 483,407, filed April 17, 1943? A. I have, ^ir. 

Q. Would you state to what invention this application 
relates? A. This application relates to equipment 
22 and methods for completing and producing oU wells 
from high pressure subterranean formation^, par¬ 
ticularly adapted to formations for loose or unconsolidated 
sands. 

It also is an improved method of equipment whereby the 
well can be completed readily and safely and efficiently. 


23 Q. Would you state briefly your conception 
a well is completed according to the invention 
Huber? A. The well is drilled in the conventional m 
using a drill stem or bit and a flushing fluid, which i 


of how 
of Mr. 
anner, 
mud, 


is 


16 


used primarily to hold the pressure of the formation and 
bring up the cuttings as the bit drills. 

After the formation has been drilled—the well has been 
drilled to the desired depth, casing is then run into the 
well; that is, after the drill pipe is removed—the casing, 
which is a pipe usually about seven inches in diameter; we 
are speaking of the last string of casing, normally called 
oil string. 

This casing is run to the bottom of the hole, and it is 
cemented in place by the introduction of cement; that is, 
through the inside of the casing, out the bottom and around 
the outside of the casing, and permitted to harden, 
24 a period of maybe two days being allowed for this 
hardening process. 

After the cement has set to an initial point, which does 
not involve this complete period, other operations can be 
performed. These include the removal of the fluid that is 
inside of the casing, which would contain mud, and the sub¬ 
stitution for this mud of a fluid of a less hydrostatic 
pressure. This substitution can be made in two manners: 
it can be made either before the Huber tool is run into the 
well, or it could actually be made after the Huber tool has 
been run in. 

This substitution of the heavy mud by a lighter fluid— 
lesser fluid, could be water or it could be oil. 

Q. Did you say “for”? A. “By” the lighter fluid— 
would leave in the well a fluid for a less hydrostatic pres¬ 
sure than the formation pressure of the sand. 

So that, when the well is brought in, the formation pres¬ 
sure would flow to the inside of the well rather than the 
fluid in the casing flowing into the formation. 

The Huber device, consisting of screen, containing gun 
barrels and a packer, installed on the tubing, is then in¬ 
serted into the casing to the desired location and the well 
head equipment is bolted together to support the tubing 
and make the well pressure tight. 
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25 This usually consists of bolting together 
flanges, so that any pressure encountered can 
tained by the head and equipment. 

Q. At this point, Mr. Howard, I ask you if you have 4&y 
picture, well head pictures of the type to which you are 
referring at which the Court might look and get a better 
idea? A. Yes. 

I 

(Thereupon, witness produced two photographs and 
handed them to the Court.) 


Mr. Whelan: I will offer them in evidence, then. 

The Court: This will be Plaintiff’s Exhibit 2 for Identi¬ 
fication, which purports to be Catalog No. 41 of the McEvoy 
Company of Houston, Texas, “Oil and Equipment”; all 
right J 

(The document above described was marked Plaintiff’s 
Exhibit No. 2 for Identification.) 

The Court: Now, you are going to show me— 

Mr. Whelan: Is this the picture you wanted? 

The Witness: Yes. 

26 Mr. Whelan: You were talking about bolting 
flanges together, and I want you to tell the Cjourt 
what you are talking about. 

The Witness: Such flanges as shown on page 1658 o^ Ex¬ 
hibit No. 2, which are very large, usually ranging abotit 15 
to 18 inches in diameter, extremely heavy. They have 
metallic ring gaskets between the joints. These flanges 
usually are capable of withstanding better than 6,000 
pounds. They are even made to retain 15,000 pounds. 

The Court: What did you say? 

The Witness: I beg pardon. 

The Court: What did you say? 

The Witness: To retain the well pressure that would de¬ 
velop in an oil well after it is brought into productioh. It 
ties them together. “Flanges them up” as we call th^m. 
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By Mr. Whelan.: 

Q. Where is that equipment installed on the well? A. 
At the surface, on the top of the casings that come out of 
the ground. 

This shows (indicating) an attachment of several casings. 

The particular casing that we have been referring to as 
the ‘‘oil string” is attached to the metal hanger section. 

Q. Mr. Howard, do you also have some illustrations of 
what we mean when we talk about our “screens and 

27 liners”? A. Yes. 

The Court: I am following this testimony, but I 
am not a Bachelor of Science. Of course I am not a chem¬ 
ical engineer. 

As I understand it, you drill the well in the conventional 
way? 

The Witness: Right, sir. 

The Court: Put this casing in, and instead of putting in 
what is conventionally known as this so-called “mud flush” 
which is heavy from the standpoint of hydrostatic pressure, 
you put in something in the nature of a water material, 
which is lighter. 

Then you put this screen down in the end of the tube 
and in position for the use of the gun at the same time? 

The Witness: Right, sir. The gun can be fired when 
touched. 

The Court: Then you have these flanges which hold the 
formation that is coming? 

The Witness: After we have fired the gun, yes, sir. 

Bv Mr. Whelan: 

Q. You have your flanges bolted down before you fire the 
gun? A. Surely. 

The Court: Yes, but the purpose of the flanges is 

28 to hold the pressure down. 

By Mr. Whelan: 

Q. Mr. Howard, I think I interrupted you when you were 
describing the completion operation, but I think His Honor 
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has brought out what would have been your description in 
any case? A. Yes, sir. 

Q. I have asked if you can produce some illustration of 
the screen, which is already included in Exhibit No. 2. 

The Court: The same exhibit, different page. 

The Witness: Pages 1674 and 1675 illustrate the con¬ 
ventional types of screens. 

The Court: And when the term “knurled” is used, it 
refers to this figure here (indicating) ? 

The Witness. Right. Then it has wire or steel wrapped 
around the outside; or the screen can be this type (indi¬ 
cating), which can be a button screen which uses slots. 

The Court: When you say “button screen”—16j5—you 
are referring to the so-called opening on the apparatus 
that looks like a button, right? 

The Witness: Right, Sir. 

Then in addition to these forms of screen (indicating), 
there is another type not shown that is practically iden¬ 
tical to the button screen shown on page 1675^ in that 
29 the slots are cut directly in the pipe itself, without 
being cut in the buttons as shown on this page (indi¬ 
cating page 1675). That is commonly called “slotted pipe” 
type of screen. 

By Mr. Whelan: 

Q. Mr. Howard, prior to the time you became acquainted 
with Mr. Huber’s invention, in your experience with equip¬ 
ment in this field, had you ever heard of a screen with gun 
barrels mounted in it? A. No, sir. 

Q. A completion method such as you have described as 
Mr. Huber’s method? A. No, sir. 

The Court: I am assuming 2, 4 and 7, the Method Claims, 
refer to the method as a whole? 

Mr. Whelan: Yes, Your Honor. 

The Court: And 3 and 5 Claims as to the Apparatus, 
they refer to the screen plus the gun barrel? 

Mr. Whelan: Yes, Your Honor. 

The Court: All right. 
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By Mr. Whelan: 

Q. Mr. Huber, I would like to have you look at Church, 
No. 2457,729. 

(Addressing the Court): Your Honor, I would like to 
point out that this patent is offered first because it 

30 is claimed to be a substantial teaching of the inven¬ 
tion in suit. 

(Addressing the Witness): Will you explain to the Court, 
Mr. Howard, as briefly as you can the nature of the equip¬ 
ment shown by Church? A. The equipment shown by 
Church is a tool provided with a gun barrel. 

The Court: You are talking of Figure 2? 

The Witness: Figures 1 and 2, Your Honor. 

The Court: Figures 1 and 2; all right. 

The Witness: That is mounted on the lower end of the 
tubing, so that after it is run into the well and contacts 
bottom, the bullet can be fired and open the well to pro¬ 
duction. 

However, in the Church tool he closes the lower end of 
the tubing so there is no fluid in the inside of the tubing 
until such time as he stops a weight commonly known as 
“Go Devil.” 

The Court: What is referred to by that name ? 

The Witness: Weight or “Go Devil.” That is dropped 
from the surface to the bottom of the well. 

By Mr. Whelan: 

Q. Would you please identify the parts by the numerals 
the patentee uses. 

The Court: Figure 24 is the bullet? 

The Witness: Figure 24 is the bullet; enclosures 

31 for the tubing, 6—is number 10. 

Bv Mr. Whelan: 

V 

Q. Did you give the number for the producing string of 
tubing. A. Number 6. 

Q. Would you state what number 7 designates? A. Num¬ 
ber 7 is the attachment or top collar of the Church took 


1 
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That is the connection to the tubing collar that connects 
the tubing. 

Q. What is number 9 designated there (indicating);? A. 
Number 9 designates holes or perforations to permit tjie oil 
to enter the tubing. 

Q. Now, does number 10 designate a plug for sealing off 
the inner ends of these holes? A. Yes. 

Q. 'What do you say is the purpose of that? A. ij; also 
closes the lower end of the tubing, so the tubing h^s no 
fluid in it. 

Q. It remains dry? A. Right. 

Q. The gun is then mounted below this collar (indica¬ 
ting), this collar number 7? A. Right. 

Q. What number represents the gun? A. It is gerierally 
designated as No. 14. 

32 Q. I notice that member 14 has a member 12 that 
fits into it, and running through both members is 
a sort of a pin, 25; would you explain to the Court what 
seems to be the purpose of that arrangement? A. Holds 
the parts in spaced relation—parts 26 and 14 in Spaced 
relation. 

Q. I think that is part 12. A. 26. 

Q. The part that looks like the threads. A. I beg pardon. 
It is 12. j 

The Court: Is No. 12 part of the tubing too, in which the 
oil is? 

The Witness: No, sir. This (indicating) is ;just an 
extension. 

The Court: Well, I though you said 6 was the producing 
tubing; right? 

The Witness: Right 

The Court: And No. 7 was a collar? 

The Witness: Right. 

The Court: And No. 9 here (indicating) is the (Opening 
for the entrance of the oil; right? 

The Witness: Yes, sir. j 

The Court: WTiat is No. 12, again, you say? 
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The Witness: The extension that connects the two parts 
of the Church tool together. 

33 The Court: Number 14? 

The Witness.: The head piece that contains the 

bullet. 

The Court: Then would it be correct for me to say the 
producing tool is 7 and 9, and other apparatus denoted by 
12 is a connecting piece of machinery between 6 and 7 
and 14; while 14 itself is the so-called head that contains 
the firing apparatus? 

The Witness: Yes, sir. 

By Mr. Whelan: 

90 

Q. Now, Mr. Howard, I ask you to say what is the pur¬ 
pose of the shear pin holding 12 and 14 in spaced relation 
there (indicating) ? 

The Court: No. 25? 

Mr. Whelan: The shear pin is 25, the pin that runs 
through those two parts. 

The Witness: Holds them in spaced relationship until 
you have reached bottom, at which time contact with bottom 
causes the weight of the tubing, number 6, to shear the pin 
and light the gun fire and to actually fire the gun. 

By Mr. Whelan: 

90 

Q. What, exactly, does fire the gun? Would you refer 
to that by number? A. Oh, it is number 15. 

The Court: In Figure 1? 

34 Mr. Whelan : Strikes a detonating cap at number 

21 . 

The Court: Number 21 in Figure 1; right? 

Mr. Whelan: Eight, sir. 

By Mr. Whelan: 

Q. Will you look at Figure 3 of this patent; does that 
represent the position of the parts before the gun is fired 
in this arrangement (indicating)? A. Yes, sir. 
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Q. Just before the gun is fired? A. Yes, sir. 

Q. Before we go into that further, I would like to ask 
you if you have read the context of this patent carefully ? 
A. Yes, sir. 

Q. Did you find in this patent any place any suggestion 
that the patentee was dealing with high pressure wells? 
A. No, sir, I didn’t. 

Q. Do you believe a production engineer engaged in this 
type of activity would use this type of equipment to com¬ 
plete a high pressure well? A. No, sir. 

Q. Would you explain in your own words as l^riefly as 
you can to the Court why a man skilled in the a^t would 
not use this equipment to complete a high pressure 
35 well—perhaps with reference to Figure 3? JA First, 

it is almost impossible to tell where the bottom of a 
hole is. 

The position of the bottom of the hole in the Church 
device is extremely important, in relation to the actual 
measurements of this tubing (indicating on Figur^ 3), for 
it is necessary to contact the bottom of the hole in order 
to fire the Church gun. 

Now, since it is extremely difficult and practically im¬ 
possible to tell where the bottom of a hole is, i^; is also 
by the same reasoning almost impossible to have your 
flanging equipment in such position that you cab be safe 
with the head shown by Church. 

The high pressure of the formation, after the gun is 
fired, as applied to Church, would immediately become the 
pressure on the inside of the casing. If you did ^iot have 
your well head connection in place and bolted, it is quite 
possible that you would have a bad blow-out of your holes. 
This blow-out, of course, would be permitted bedause the 
flanges of the tubing would not be bolted together,, 

Q. You said it would be impossible to tell how deep the 
hole is—that is something difficult to comprehend, that you 
can’t tell how deep a hole is; I think it will be helpful if 
you will explain to the Court what is the process of finding 
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out how deep a hole is. A. In a well that may be 

36 10,000 feet deep, it is necessary to measure this 
depth by pipe or wire line— 

The Court (Interposing) What sort of line? 

The Witness: Wire line, which is a measuring device 
actually. It judges the length due to pressure conditions 
in a well. Furthermore, when you are trying to measure 
the depth of an oil well, with tubing or drill pipe, there is 
so much spring effect in the pipes that it is very difficult 
to tell the moment you strike bottom. You can not tell, of 
course, after you have lowered down three or four thous- 
sand feet. 

The Court: Now, what you do with the drilling device in 
these patents, you go down so far and strike something 
that presumably indicates oil, because if you do not do that 
there is no use putting the tubing down. 

Can’t you determine the depth at which you strike oil 
from the surface by the use of the drilling device? 

The Witness: We can tell quite satisfactorily. 

The Court: In other words, you can tell how far below 
the surface the oil is? 

The Witness: Right, Sir. 

The Court: Above the surface, I am talking about. 

The Witness: I am talking about the exact bottom in 
the Church device that causes him to fire that gun. 

37 Mr. Whelan: May I interrupt there, Mr. Howard. 
The Court has asked you about a drill stem; what is 

the relative diameter of a drill stem compared to the 
tubing? 

The Witness: Four and a half inches as compared to 
two. 

By Mr. Whelan: 

i 

Q. With the drill stem being larger? A. Right. 

Q. What would be the depth when measured by the drill 
stem and when measured by tubing; would it be the same? 
A. Substantially the same with this exception, that if you 
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have the tube plugged as in the Church patent you could 
tell nothing on the inside. 

Q. I don’t think the Court has that point, can you knake 
any explanation that might clear up that point? A. Yes, 
the pipe is made of a good grade of steeL 

The Court: You are talking about the drilling pipe or 
tubing? 

The Witness: Yes; this pipe is so long, it acts Some¬ 
what like a spring or rubber band. 

I will illustrate by a rubber band tied to a knife (demon¬ 
strating). You have quite a load at the bottom whep you 
hold it at one point. You lower it down until you reach 
bottom and you can tell exactly what point will touch the 
bottom, because that point is determined by wliat we 
38 call a 1 ‘slacking off” of our weighted indicators 

The Court: Something like a sounding you Would 
say? j 

The Witness: That is right, sir. But the point [is, we 
don’t know exactly where bottom is, to make connection in 
the close proximity as required as shown by the Church. 

By Mr. Whelan: I 

* 

Q. Do these sections of tubing come in standard lengths? 
A. So-called standard lengths, but there are variations in 
them. 

Q. So if you thought you knew what the depth was you 
would try, according to Church, to use enough pipe So that 
with the parts shown in Figure 3 you would have Anough 
longitudinal movement of the tubing to shoot the ghn and 
at the same time seat the casing hanger? 

Would you kindly summarize briefly your point about 
the undesirability of using this arrangement for complet¬ 
ing a high pressure well? A. The main objection is the 
improbability of being able to space the pipe in the well 
head in proper relation to permit the firing of the ^un by 
contact with the tubing in the bottom and at the saujie time 
make the connection required at the well head. It is a very 
difficult thing to do in actual practice. 
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Q. As I understand it, one possibility is that the flange 
in the top will seat before the gun reaches the bottom. 
A. Yes. 

39 Q. What is the other possibility? A. It is that 
the gun will fire prior to seating at the top. 

Q. If that happened would you have any control at the 
top at all? A. No control, no control at all. 

Q. As a skilled engineer, would you recommend to a cli¬ 
ent to use this equipment in a high pressure well? A. No. 

Q. I would like to read the parts of Claim 2, just to clear 
up your testimony. 

Claim 2 starts out with the method for drilling an oil or 
gas well contained under high pressure and recites the 
steps of drilling a bore hole into the formation. 

Does Church do that? A. Pardon me? 

Q. The first step is drilling a bore hole into the drilling 
formation; does Church do that? A. Yes, sir. 

Q. The second step is cementing the casing in place in 
said bore hole to seal off said producing formation; does 
Church do that? A. Yes, sir. 

Q. The next step is replacing any heavy fluid in said well 
with a fluid sufficiently light to have a lower hydrostatic 
head than the formation pressure, does Church do 

40 that? A. No, sir. 

Q. I think from my reading of the Church patent 
he does such replacing— A. (Interposing) Of a lower 
hydrostatic head than the formation pressure. 

Q. Do you find that in Church? A. No, sir. 

Q. The next step of the claim is (reading) hanging in 
said bore hole a string of producing tubing and carrying at 
its end a screen provided with a plurality of laterally dis¬ 
posed gun barrels arranged to discharge bullets through 
said casing into the producing formation; do you find that 
in Church? A. No, sir. 

Q. Just what part don’t you find in Church? A. I don’t 
find any screen in Church in the common terminology of 
screen at all. I find no gun barrels. 

The Court: Plurality of gun barrels either, do you? 
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By Mr. Whelan: 

Q. What is the relation of the gun barrel to tha|; screen 
in Church? A. It is below those openings. 

Q. Now, what is the significance of that in practical op¬ 
eration? A. It would make considerable difference, 

41 particularly when we are talking of the comujion con¬ 
solidated sands, sands that will flow into the well 

and fonn the pack around the tube. The fluid would have 
to flow through the perforation formed by the bujlet, up¬ 
wardly around Column 11 through the perforation 9, into 
the inside of the tubing— 

The Court (interposing): You were referring to Figure 
1, of course? 

The Witness: Figure 1, yes, sir. 

By Mr. Whelan: 

Q. I would like to show you a sketch, and ask if you can 
identify it and tell briefly what it is. A. This is an Enlarged 
drawing of the Huber combined perforating gun and well 
screen. 

Q. What condition is depicted here? A. A flowing con¬ 
dition of the well after the bullets have been fired into the 
formation. It is the well as it would be in production. 

Q. Immediately after— A. Yes. 

Q. I would like to identify that as Exhibit No. 3. 

The Court: It will be marked Plaintiffs Exhibit No. 3. 

(Thereupon, the drawing just referred to above was re¬ 
ceived in evidence as Plaintiff’s Exhibit No. 3.) 

42 By Mr. Whelan: j 

Q. I show you another drawing and ask you briefly to 
identify it. A. This is a drawing of the Church tool as 
shown in his patent with certain modifications, the modifi¬ 
cations being that the number of gun barrels have been 
increased over the one shown in the patent. 

Q. In other words, you have given Church the benefit of 
using a plurality of gun barrels? A. That is right—in- 
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creasing the number of gun barrels does not help the pro¬ 
duction efficiency. 

Q. This represents the well producing under Church’s 
arrangement at or about the same time as represented in 
Exhibit 3,, for the Huber drawing? A. Right. 

Mr. Whelan: I would like to have you mark this as 
Plaintiff’s Exhibit No. 4. 

The Court: It will be received as Plaintiff’s Exhibit 
No. 4. 

(Thereupon, the drawing just referred to above con¬ 
taining the legend “showing gun body with multiple gun 
barrels” was received in evidence as Plaintiff’s Exhibit No. 
A) 

By Mr. Whelan: 

I 

Q. Briefly, at Figure 3 of the Church patent, before 
43 we started this discussion, will you state the position 
of the perforated nipple 7, with reference to the pro¬ 
ducing formation and the position of the gun with reference 
to the producing formation? A. Nipple 7, above the for¬ 
mation, and the gun is opposite. 

Q. The relation of the perforated nipple to the perfora¬ 
tion in the casing in Figure 4? A. Still the same. 

Q. In Claim 2 where we provide a plurality of laterally 
disposed gun barrels arranged to discharge bullets through 
said casing into the producing formation, where do we place 
the screen with reference to the producing formation? A. 
Opposite. 

Q. The gun barrels, where? A. Opposite. 

Q. Now, I would like to have you refer to Plaintiff’s Ex¬ 
hibit 3— 

Your Honor (addressing the Court), has that on his desk 
—Exhibit 3 ? 

The Court: Yes (handing Plaintiff’s Exhibit No. 3 to the 
witness). 

By Mr. Whelan: 

Q. Will you tell the Court, Mr. Howard, what the colors 
in that exhibit represent? 
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The Court: Now, you want the Huber patent with 

44 the multiple gun barrels. 

The Witness: Yes, sir. 

The Court: This is the Church patent (indicating). This 
is the one you want. 

The Witness: Yes. 

The Court: You want this one first. 

The Witness: Yes. 

The Court: As I understand it, this is the patent you 
disclose here, and this is the Church patent with the plural¬ 
ity of the gun barrels ? 

The Witness: The red represents the oil an<$ oil sand. 
This is the oil saturated sand of the formation (indicating). 
The blue represents oil after it has come out of the sand. 

By Mr. Whelan: 

Q. Now, I notice that you had red in the spade between 
the screen and the perforating. A. Yes, sir. 

Q. Will you explain that? A. WTien the soft sands— 
when you perforate the soft sands, they flow into this space. 
It will be stopped at that point by the slots. 

Q. What are the factors which control the amount of oil 
you can take out at the top of that well in these two set-ups 
here (indicating) ? A. The factors that control are 

45 the number of perforations, the combined area of 
these perforations you make through the casing; that 

is primarily, that controls the production part of the for¬ 
mation you can utilize in this well. 

Now, past that point, the other factors that control the 
production of the well are the screen areas or tte area of 
the screen itself. That is the inlet area of the screen or 
inlet area of the tool or the annular space arountl the tool. 

The Court: Now, where is the inlet area of the screen 
here (indicating)? 

The Witness: The combined opening of thesd slots, see 
a multitude of slots. 

I think we had better get the Church patent. 


I 

i 
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In the Haber application the inlet area of the screen is 
a major factor. In the Church, a controlling factor other 
than the hole in the casing is an annular space between the 
collar in 11, and the inside of the casing; that is this area 
(indicating). 

The Court: Up through here (indicating) and there (in¬ 
dicating) and there (indicating). 

The Witness: Right. 

So this annular area forms a restriction to the flow of 
oil into these parts. 

The Court: Restricts the flow of oil from the annular 
area in either into these ports? 

46 By Mr. Whelan: 

Q. In both of these arrangements, when you first shoot 
off your gun, your effective producing surface is the holes 
in the casing? A. Right. 

Q. As the oil flows it fills up this annual space? A. Right. 

Q. You say that after that the effective producing area of 
Huber is still these holes in the casing because these holes 
here (indicating) offer even greater areas of flow’? 

The Court: You are saying this, besides the perforations 
made by the bullets; you also have these bullets ? 

The Witness: Right. 

By Mr. Whelan: 

Q. This annular space, in Church, is much smaller, so your 
production is impeded? 

I think that brings us to a little demonstration we would 
like to make; not to take too much time. It will not take 
over five minutes to show the effect of these factors there. 

For this purpose I would like to have the witness come 
over here and explain this to vour Honor. 

(Thereupon the witness left the witness stand and ap¬ 
proached the demonstration equipment which had been set 
up in the court room.) 
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The Witness: This model compares the Huber in- 

47 vention to the Church patent or Church device, as it 
would he in a producing welL 

This model is reduced in scale from what would be repre¬ 
sented by an oil well having a formation thickness qf thirty 
feet. The casing size which is 5 V 2 inches O.D., it pound 
casing, with the O.D. of the gun section 3-% inched. 

The Court: O.D. means what? 

The Witness: Outside diameter. 

We have been very careful to give an equal comparison 
between the Huber and Church devices. The Church device 
has been extended in length to provide for additional guns 
in order to compare it with the Huber and to illustrate that 
the addition of guns to the Church device does not add any¬ 
thing in the way of increased flow area. 

That, of course, is due to the restriction around the top 
of the tube. 

Mr. Whelan: May I ask a few questions ? It may be help¬ 
ful to clarify it for your Honor. 

This part around the red marks, is that the producing 
oil formation? 

The Witness: Right. 

By Mr. Whelan: 

Q. Does brown represent the casing? A. Right. 

Q. And the inner stuff represents the tqol? A. 

48 Right. 

Q. How do you get the fluid into this (indicating) ? 
How do you run it, through here (indicating)? A. The 
fluid is contained in a reservoir and is pumped by a pump 
into the various locations in the pack, to give a Uniform 
distribution of the fluid, and both models are in a Common 
sand pack so that the fluid has equal chances to go tjo either 
one of the devices. 

The Court: And the fluid used is what? 

The Witness: Water, for convenience. 
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By Mr. Whelan: 

Q. The sand is in between the casing and the tool, as you 
showed in your exhibits, Plaintiffs Nos. 3 and 4? A. That 
is right. 

Q. That is the condition that exists after the well has been 
perforated and started to flow; this soft sand just literally 
flows in as far as it can go. 

The Court (interposing): You are now assuming this 
area up here (indicating) is the oil-bearing sand and your 
tool is represented by these here (indicating). 

The Witness: That is right, and perforations after the 
gun is fired. 

The Court: All right. 

The Witness: This chamber up in the Church tool repre¬ 
sents the channel for firing successive bullets. No 
49 production can come through those channels. 

The Court: It has to come up to the ports. 

The Witness: Right. 

Mr. Whelan: How about putting these in evidence? 
Won’t you just state what that member is? 

The Witness: A section of the Huber screen, such as 
used in this model. 

By Mr. Whelan: 

Q. Are those slits in the screen—in the inner screen? A. 
Yes, those are slits that hold back the sand and permit the 
fluid to come through. 

Q. Is this a section of the Huber device? A. Yes, this is 
a section of the Huber device. 

The fluid would come in through the screen and show the 
annular path up to the perforations or holes above the gun. 

Mr. Whelan: I would like to offer that as Plaintiff’s Ex¬ 
hibit No. 5, and this section as— 

The Court (Interposing): Plaintiff’s Exhibit No. 6. 

(Thereupon the metal sections referred to were received 
in evidence as Plaintiff’s Exhibits Nos. 5 and 6.) 
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By Mr. Whelan: 

Q. Won’t yon tell us what we can look for ? A. Yes, in the 
operation of this model it is clearly shown the flow (Operation 
afforded by the screen to hold the sand out] 

50 You get a higher production from the Hiiber than 
from the Church. That is because the fluid has easy 

access to the inside of the screen of the Huber; whereas it 
has very great restriction in coming into the Chhreh tool, 
due to the sanded up condition. 

We can expect more quantity, without measuring here in 
the Court, from the Huber model, at the rate approximately 
of 3 gallons per minute and about 1/15 of a gallon from the 
Church model, under a pressure on the model of approxi¬ 
mately 15 pounds. 

Mr. Whelan: So the record may show, facing from the 
front is a bottle on the right hand side, to hold fluid received 
by that bottle. 

The Witness: From the Huber. 

Mr. Whelan: And the one on the left side (indicating). 

The Witness: From the Church. 

The Court: The pressure is 15 pounds in relation to the 
oil, would be— 

The Witness (Interposing): Very very low—^t 2, 3, or 
4 pounds. 

The Court: I am talking about pressure. I understood 
you to say the Huber application was directed primarily 
to high pressure wells. The Church patent is directed to low 
pressure, by virtue of its construction. 

The Witness: Right. 

51 The Court: What would the 15 pounds relate to, 
by way of comparison? 

In other words, I assume you are going to say it will 
relate to a high pressure well. Do I make myself clear? 

The Witness: Oh, surely. 

The Court: You are making an effort now to give me a 
working demonstration of the Church patent and the Huber 
application? 
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Your testimony has been to the effect that the Church 
construction could not be used, and you wouldn’t advise 
any of your clients to use it for the purpose of taking oil 
from a high pressure well? 

Mr. Whelan: Correct, and for the purposes of this dem¬ 
onstration, we are assuming— 

The Court (interposing): You are assuming this dem¬ 
onstration relates to high pressure wells; right? 

Mr. Whelan: Right. 

The Court: All right. 

The Witness: It takes a little time for this to flow—for 
this flow to start. 

The Court: Let me ask you this question: The tank 
refers to the formation? 

The Witness: Right, sir. 

The Court: In other words, that is the area out of which 
you are drawing the fluid? 

52 The Witness: Right. 

The Court: What I am unable to see, the close 
affinity between the Church and the Huber application from 
the standpoint of the internal operation. 

The Witness: The bullet devices have been put in the 
same sand, nothing behind them, in the same sand body to 
give a dark— 

The Court (interposing).: I think you have answered 
my question. In other words, this box, which is perpendicu¬ 
lar, is filled with sand, and it is an oil-bearing sand, which 
you referred to originally— 

The Witness (interposing): Yes, this pack, both are in 
the identical sand. 

The Court: In other words, the water in the tank is 
drawn into the perpendicular tank as you have described? 

The Witness: Comes in through the pipe and in through 
here (indicating). I would like to point this out—the 
Huber device prevents the sand from coming into a hole. 
The sand can’t come in, the oil can. It is a screen. 
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The Court: The Church patent must follow thid annular 
space at those so-called ports depicted in Figure 3^ 

The Witness: And since there is no screen, in tjhe sense 
of a screen, the sand gets in the tubing and can. greatly 
restrict the flow possibility. 

The Court: Do you think, a man skilled in tlje art as 
you are would finally arrive at an apparatus such as 

53 depicted here—a situation where the sand £ets into 
the flow area—facing that problem, would it be a 

novel idea—I am asking your opinion as an expert]—to con¬ 
ceive the idea of a screen? 

The Witness: No. The invention, as I see it, is in the 
novel arrangement of the ports and the method that is 
used to complete and to flow high pressure oil wells. 

The Court: Then I take it you admit that Church used 
the gun— 

The Witness (interposing): Yes, sir. 

The Court: The improvement of Church is the plurality? 
I am not trying to get you to admit anything—I am 
merely stating what is in my mind—Church used d gun? 
The Witness: Right. 

The Court: Also a so-called mud flush? 

The Witness: Right. 

The Court: Your improvement over that is a l^ss hydro¬ 
static pressure; in other words, water— 

The Witness: Yes, sir. 

The Court: And the screen? 

The Witness: Yes, sir. ! 

The Court: And then the combination of all th<ise parts? 
The Witness: And the relative position of the ^uns with 
respect to the screen? 

The Court: All functioning to achieve the desired effect. 
The Witness: Right. 

54 The Court: The presence of one is necessary for 
the other? 

The Witness: Yes, sir. 


36 


Bv Mr. Whelan: 

Q. To clear up one point, Mr. Howard, this is supposed 
to be analogous to high pressure wells in flowing condition. 
A. Yes. 

_ f 

Q. What pressure is exhibited there? A. Fifteen pounds. 

Q. What causes the fluid to flow in a high-pressure well? 
A. The formation of pressure forces the fluid on out. 

Q. Any pressure acting against that formation pressure? 
A. Yes, a hydrostatic pressure column inside the well. 

Q. You use a choke in the tubing to give a back pressure? 
A. Bight 

Q. So what you have in the high pressure well in the 
form of pressure to draw forth the fluid— A. (Interposing) 
Differentiation of pressure, formation of the pressure and 
the pressure that exists—differential there in flowing con¬ 
ditions might be in the neighborhood of 100 pounds or so; 
would be more high as we speak of high-pressure. 

The Court: By “formation pressure’’ you mean the 
natural pressure with the fluid, plus gases and other things 
that have accumulated, seeking an opening. 

55 The Witness: Right. The differential pressure is 
a differential set-up by your flow condition, and that 
is different from the high pressure we speak of, this open- 
air condition. 

By Mr. Whelan: 

Q. You have here twelve or fifteen pounds, where you 
speak of differential pressure. A. Right. 

Q. Do any high-pressure wells have a flow differential 
pressure of that magnitude? A. I don’t know. I think 
larger than that. 

Q. How much? A. Ten, twenty or thirty pounds. 

The Court: See if I have this thing straight. You mean 
by “differential pressure” what? Pressure coming out 
No. 1 and 2 coming in? 

The Witness: Pressure of the oil formation compared 
to the pressure that would be at the bottom of the tubing. 
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The Court: That pressure between the tubing comes 
from the surface? 

The Witness: Right. 

The Court: So you have an area where the two pressures 
meet? 

The Witness: Yes. 

56 The Court: And that is the area where you take 
the differential. 

Mr. Whelan: In order to demonstrate, we don’t have to 
use four or five— 

The Court (interposing): I wanted to understand it 
myself. I had physics, you see. 

By Mr. Whelan: 

Q. Mr. Howard, would you just give a guess of the rela¬ 
tive rates of flow into the right-hand jar and int<j> the left- 
hand jar, respectively? A. Three gallons per niinute out 
of the right-hand jar. 

The Court: Looking at it now, that is the so-called 
Huber jar? 

The Witness: Yes. j 

And 1/15 gallon per minute from the left-han4 model or 
the Church device. 

i 

By Mr. Whelan: j 

Q. I believe we have got that in some previous demon¬ 
stration. A. Yes. 

The Court: Now, the difference is very apparent, you 
wouldn’t quarrel over that. 

Mr. Whelan: Suppose you return to the witness stand, 
Mr. Howard. 

i 

(Thereupon the witness returned to the witness stand.) 

57 By Mr. Whelan: j 

Q. Getting on with this, I would like for you to refer to 
the next step of this claim which calls for r arranging 
pressure-control completion equipment, including a Christ- 
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mas tree, in operative position at the top of the casing”— 
referring again to Figure 3 of the Church; is that well 
head equipment in operative condition to hold back pres¬ 
sure? A. No, sir. 

Q. I would like to call attention at this point to the man¬ 
ner in which the Board of Appeals disposed of that point— 

The Court: (Interposing) You will have to enlighten 
me. I am assuming the term “Christmas tree” is peculiar 
to the art 

Mr. Whelan: That is right, ‘ 4 Christmas tree ’ \ 

By Mr. Whelan: 

Q. Referring to the Church device, the Board of Ap¬ 
peals held: “We find that the well head equipment on 
Church is in operative position as shown in Figure 3, even 
though it is not at that time operative to maintain a pres¬ 
sure at its upper end above that of the atmosphere when 
in this position.” 

What does that mean to you as a man skilled in the art? 
A. It means that it is ready to be put into operative posi¬ 
tion, but it is not in operative position. 

Q. If it is not capable of sustaining pressure above 
58 operative pressure, it is not in operative position; 
right? A. That is right. 

Q. Do you think this statement by the Board is incon¬ 
sistent? A. I think so. 

Q. (reading) “Arranging a lubricator on said Christmas 
tree”. A. No, sir. 

Q. (reading) “Lowering into said tubing the device for 
firing said bullets”; do you find that in Church? A. No, sir. 

Q. (reading) “Withdrawing said firing device from said 
tubing, and placing said well on production”; do you find 
that in Church? A. No, sir. 

Mr. Whelan: Your Honor, in order to expedite this, the 
Board of Appeals of the Patent Office has undertaken to 
modify Church in the light of a few references. I would 
like to skip through those references hurriedly, without 
taking up too much of your time. 
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The Howard Patent, No. 2,211,206. 

Are you the James H. Howard named in this patent? 

The Witness: I am, sir. 

By Mr. Whelan: j 

Q. What is this patent directed to? A. A method of in¬ 
stalling multiple lengths of string into a well under 

59 pressure controL 

Q. What kind of well are you talking about here? 
A. High pressure wells. 

Q. Talking about one in which high pressure zone is 
cased off. A. No, the high pressure zone is not cased off. 
This is a conventional open hole type of completion. 

Q. In other words, is it the type of completion that 
Church and Huber are talking about? A. No, sir. 

Q. Would you as a practical engineer propose to use 
this type well head equipment in this patent of youifs in an 
arrangement such as shown by Church? A. No. 

Q. Just why? A. In the first place, it is a different 
method of completion so there is no need for the type of 
equipment that is shown in the Howard patent; i{ is not 
required at all. You have your formation cased joff and 
all of your equipment would be run into the well without 
pressure control as provided in this patent. 

Q. If you would take that well head equipment of yours 
and install it in the Church device, would it change tjhe rela¬ 
tionship between the ports, 9, and the gun barrel^ of the 
Church device? A. No. 

60 Q. Is that the relationship which we have seen 
that militates against the use of Church as produc¬ 
ing equipment? A. Right. 

Q. Not changed at all by substituting your patent ? A. No. 

Q. Next is Ricou No. 2,226,073, will you state for the 
Court briefly what this patent discloses? A. This patent 
discloses a gun perforator in which it is necessary to drop 
a weight in order to fire the gun. There is provision for 
fluid inlet above the gun section device which keeps the 
inside of the tubing dry; but it is— 


I 
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Q. (Interposing) Without going into further detail, I 
would like to have you look at Figure 1 of Ricou; do you 
find a resemblance between this figure and Figure 3 of 
Church? A. Yes. 

Q. As I see it, doesn’t Ricou have a perforated nipple, 
Xo. 20, and below that gun, 10, in which it has a bullet, 
Xo. 34! A. Right, sir. 

Q. Would you say that is the same relationship of parts 
provided in the Church arrangement ? A. It is, sir. 

Q. What do you think would be accomplished by substi¬ 
tuting Ricou’s for Church’s with respect to this perform¬ 
ance we have described here? A. Nothing. 

61 Q. You would expect the same performance after 
that substitution as you had before? A. Right, sir, 

because your fluid still has to flow from the perforation in 
the casing past the annular section between the casing and 
the body of Xo. 10 to reach the perforation. 

Q. I would like to refer to the Foran patent, No. 2,082,- 
329: would you state briefly to the Court what this patent 
deals with and what it discloses? A. A method of drilling 
an oil well under pressure control and simultaneously ex¬ 
ploring the formations for cutting and productivity and 
improve the use of oil as a drilling fluid and is particularly 
adapted to low-pressure formations in which normal drill¬ 
ing fluids would be very undesirable. 

Q. Am I correct in my recollection that Church suggests 
replacement of the mud fluid with water in his disclosure? 
A. Right. 

Q. Does Foran suggest any more? A. Yes, sir, he sug¬ 
gest the use of ofl. 

Q. It is a lighter fluid he has suggested; right? A. Yes. 
Q. Would you say the teaching of Foran for all intents 
and purposes was already included in Church as far 

62 as this invention is concerned? A. I would think so. 


65 The Court: Let me ask you this by way of cross 
examination: As I understand, with reference to 
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Huber, you distinguish that from the Church patenft in this 
fashion: “For oil or gas contained under high pressure 
in a subterranean formation”—Church does that. 

‘‘Which comprises drilling a bore hole into the produc¬ 
ing formation,” Church does that. | 

Mr. Whelan: Right. 

The Court (Reading): “Replacing any heavy fluid in 
said well with a fluid sufficiently light to have a lower 

66 hydrostatic head than the formation pressure.” 

You say there is no suggestion of that in Church? 

Mr. Whelan: Right. 

The Court (Reading): “Hanging in said boire hole a 
string of producing tubing carrying at its end a string pro¬ 
vided with a plurality of laterally disposed gun barrels ar¬ 
ranged to discharge bullets through said casing into the 
producing formation.” 

There is no suggestion of that in Church? 

Mr. Whelan: Right. 

The Court: “Arranging pressure controlled completion 
equipment, including a Christmas tree in operative position 
at the top of said casing, arranging a lubricator on said 
Christmas tree, lowering into said tubing a device for firing 
said bullets, withdrawing said firing device from said tub¬ 
ing, and places said well on production.” 

You say there is no suggestion of that in Church? 

Mr. Whelan: No. j 

Well, we have a distinction—without burdening the Court 
any further, I would like to point out this impoilant rela¬ 
tionship between the gun barrel and the screeh, and the 
important step of having pressure control equipment, in 
operative position at the well head before the gpn is fired; 
those relationships were set forth in the oth^r method 
claims 4 and 7, which differ from Claim 2 in other 

67 details which give them a distinction and set forth 
there. In Claims 3 and 5 the relationship is a unique 

relationship which gives you a difference in result, which 
gives you a very marked change in result. 
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With that, I would like to turn the witness over for cross 
examination. 

Cross Examination 
By Mr. Miller: 

Q. You are comparing Claim 2 of the application here at 
bar with the patent Church, and I believe it was not until 
the third step, wasn’t it, of that claim you felt there was 
anything lacking in Church? A. I believe that is right, sir. 

Q. And you denied, did you not, that Church had the step 
of replacing any heavy fluid in said well with a fluid having 
the characteristic stated in Claim 2 ? A. A fluid sufficiently 
light, as a point of technical discussion, Church replaces 
with water. 

Q. You have answered my next question already. 

You admit Church replaces the drilling fluid with clear 
water? A. Yes. 

Q. You said you had read the application here at bar? 

A. Right. 

6S Q. Is it not a fact, on Page 6 of that application, in 

the second line from the bottom that the applicant, 
Huber, states as a lubricator which is suitable for this pur¬ 
pose “clear water”? A. I will have to see it. 

Mr. Miller: Page 6, Line 2 from the bottom. He is talk¬ 
ing about a suitable fluid for replacing this drilling mud. 

(Thereupon the document referred to was handed to the 
witness.) 

The Witness: Clear water can be definitely a suitable 
fluid in quite a few cases, for instance, oil. 

By Mr. Miller: 

Q. But he does disclose “clear water” may be a suitable 
fluid? A. Yes. 

Q. He also says a light oil may be suitable to replace the 
drilling mud; right ? A. Right. 

Q. You were talking about the disclosure of the Foran 
et al patent? A. Yes. 
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Q. That patent mentions the nse of either. 

The Court: What patent? 

Mr. Miller: The Foran et aL 

That is “A” in my folder, your Honor, which I have not 
formally introduced in evidence as yet. 

The Court: Have you a copy of that? 

69 The Witness: Yes. 

By Mr. MiUer: j 

Q. Is it not true they mention the replacing of the driU- 
ing mud by oil? A. That is right. 

Q. Now, Mr. Howard, you mentioned an outline in the 
Huber process that a completion assembly was placed upon 
the top of the well bore. 

That completion assembly was known in the art prior to 
Mr. Huber’s application, was it not? A. Yes, sir. 

Mr. Miller: Then I will not have to refer to the place 
in the application where he in effect practicaUy says that. 

By Mr. MiUer: 

Q. Now, Mr. Howard, on the right is the Huber Analogy; 
on the left, the Church. And we show quite a l|>it more 
water came through the Huber reproduction th^n came 
through the Church reproduction. 

Now, isn’t that due to the fact there is an easier ^>ath for 
the water to come through on the right hand side than on 
the left hand side? A. Surely, easier path. 

Q. There are more holes? A. No. 

70 Q. Do they have the same number? A. Same num¬ 
ber of holes in the casing section. 

Q. Then it is because the cross-sectional area, tjhe thing 
down in the hole with Church, takes up more room? A. No. 
The diameter of the screen of Huber is the sam^ as the 
gun section of Church. They are made the san^e in the 
model. Both guns are the same. 

Q. Well, if there is just as much space in one| just as 
many holes, why does more water go through o^ie space 
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than in another space? A. The fluid flows directly through 
the perforated holes into the screen section of the Huber 
device—goes from here through to there (indicating). 
Whereas, in the Church, it is necessary for the fluid to flow 
through the perforations up the annular space between the 
tool and the inside of the casing to the perforations above 
the gun. 

That is a positive definite restriction to the flow. 

The Court: That is what you call the force. 

The Witness: It depends upon which way you are flow¬ 
ing. Huber is flowing cross-wise. In the Church, verti¬ 
cally. You have got a matter of depth. 

In the Huber, the actual practice in the field at all times 
is a cross and from the casing to the tool. It is of a magni¬ 
tude of approximately half an inch; whereas in the 
71 Church device a full-sized model, the distance from 
the perforation to the inlet hole, into the lower end 
of the tubing, would be in the neighborhood of possibly 
five feet. 

That gives approximately 120 times the distance that 
that fluid has to travel through sand in order to get into 
the tubing. That, of course, offers a tortuous passage and 
a great restriction to flow. 

m. 

EXHIBITS. 

Excerpts from Plaintiffs Exhibit No. 1. 

100 483407 

Specification 

To all whom it may concern: 

Be it known, That I, Theodore A. Huber, a citizen of 
the United States residing at Houston in the County of 
Harris and State of Texas having invented new and useful 
improvements in Operations in Wells of which the follow¬ 
ing is a specification: 
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101 The present invention is directed to a method and 
apparatus for completing or working over oil and 
gas wells, particularly those which produce under high 
pressure. 

The principal object of the present invention is the pro¬ 
vision of a method and apparatus for the completion of 
wells drilled for oil and gas which makes possible the bring¬ 
ing of the well into production without subjecting the per¬ 
forations or drainage openings into the producing forma¬ 
tion to a head of fluid having a higher hydrostatic pressure 
than the formation pressure and containing solids that can 
plug such openings. 

Another object of the present invention is the provision 
of a method for setting screen in the completion of a well 
without having the openings in the screen plugged by solid 
matter. 

Another object of the present invention is the provision 
of a method and apparatus for completing a well which 
enable the operator to prepare his well for production com¬ 
pletely before the producing formation is tapped, this oper¬ 
ation being made the last operation in the completion 
process. 

An additional object of the present invention is the pro¬ 
vision of a method and means for completing oil and gas 
wells after the setting of casing which will permit removal 
of drilling and pipe handling equipment from the well loca¬ 
tion before the ordinary waiting time for cement setting 
has elapsed prior to perforating the casing and formation 
for production. 

102 Further objects and advantages of the present in¬ 
vention will appear from the following detailed de¬ 
scription of the accompanying drawing in which— 

Figure 1 is a vertical section through a well completed 
in accordance with the present invention with the comple¬ 
tion apparatus in place; 

Figure 2 is a detail, in vertical section, of the gun per¬ 
forator-screen combination constituting one feature of the 
present invention; and 
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Figure 3 is another detail, in vertical section, of the de¬ 
vice used to actuate the gun. 

Referring to the drawing in detail, numeral 1 designates 
a borehole drilled into or through a formation containing 
oil or gas the top of which is indicated at 3. In the practice 
of one embodiment of the present invention the borehole 
is drilled through the producing formation and then casing 
4, provided with a float shoe 5, such as that illustrated on 
page 227 of the 1942 Composite Catalog, is suspended in 
the well. Cement 6 is then forced into place behind the 
casing and allowed to set. 

Thereafter, the upper end of the well is fitted with a well- 
completion assembly 7, such as that shown at page 1589 of 
the 1942 Composite Catalog, including a casing hanger, a 
tubing hanger, and a Christmas tree, the latter being in¬ 
dicated as a whole by numeral 8. Suspended from the 
tubing hanger is string 9 of tubing carrying at its lower 
end a screen 10 provided with slots 11 and a back- 
103 pressure valve 12. Any conventional type of screen 
may be employed, including those which are referred 
to as prepacked liners, as illustrated, for example, at page 
1420 of the 1942 Composite Catalog. 

In adapting the screen for use in the practice of the pres¬ 
ent invention, however, there are inserted inside the screen 
a number of gun barrels 13. Each gun barrel is a cylinder 
having a closed end set in a socket 14 screwed into the wall 
of the screen and having an open end screwed into the op¬ 
posite wall of the screen. The closed end of the barrel con¬ 
stitutes a powder chamber 15 ahead of which is arranged 
a bullet 16. The powder chamber is provided with a firing 
filament 17, the various filaments being connected in series 
or in parallel, as desired, to a conductor 18 soldered or 
otherwise connected to a metal contact 19. Each firing 
filament is also grounded to its gun barrel. It will be under¬ 
stood that electrical devices for spacing the occurrence of 
the shots may be arranged in the firing circuit. Likewise, 
the firing filaments may be connected to a firing device 
operated by a go-devil in a manner known in the art. 
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If desired, the screen may be provided at its top With a 
suitable packer 20, such, for example, as the packer shown 
at page 2291 of the 1942 Composite Catalog, or other nu¬ 
merous packers illustrated in this catalog. Also, if de¬ 
sired, a safety joint may be added to the assembly above 
the screen, which will permit releasing the tubing from the 
screen. Such a safety joint is illustrated in the 194& Com¬ 
posite Catalog on page 2296. 

104 The tubing in this case is provided with a separate 
section 21, onto the lower end of which the sqreen is 

screwed. This lower end is flared outwardly and is pro¬ 
vided with internal screw threads 22 into which is inserted 
a plug composed of a metal cup 23 carrying inwardly di¬ 
rected circumferentially-spaced arms 24 of Bakdlite or 
similar material, in which is fixed the metal contact 19 
which, in the embodiment shown, has a conical shap£. The 
space between the arms 24 permits the flow of fluid down 
through the tubing to the screen. The metal cup 23 has 
an inwardly directed flange 25 for the purpose hereinafter 
indicated. 

In the arrangement shown, the power necessary to fire 
the gun is supplied by a magazine of batteries coinposed 
of a cylindrical chamber 26 having at one end a metal plug 
27 and at the other end a plug 28 of insulating material, 
such as Bakelite, having a metallic tip 29 connected to a 
button 30 on the inner face of the plug by a conductor 31. 
The assembly is suspended on a wire line 32, whibh may 
be introduced into the tubing through a lubricatof 33 ar¬ 
ranged at the top of the Christmas tree. This lubribator is 
of a type well known in the art, such as that illustrated on 
page 970 of the 1942 Composite Catalog as Unit 5L With 
this type of lubricator it is possible to introduce into or 
remove from the production tubing, under formation pres¬ 
sure, any device of suitable size without releasing the pres¬ 
sure inside the tubing. It will be understood that when a 
go-devil type firing mechanism is employed the go- 

105 devil will take the place of the cylinder 26. It may 
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be mentioned here also that the cylinder 26, instead 
of being a container for batteries, can be merely a weight 
constituting one terminal of a source of power, such as a 
generator, arranged at the surface. The circuit of the gen¬ 
erator can be kept closed until this terminal makes contact 
with the metal contact 19 at the bottom of the tubing. It 
will be observed in the embodiment shown that the cylinder 
26 is metallic and serves to close the battery circuit when 
tip 29 and contact 19 are engaged by virtue of its engage¬ 
ment with flange 25. It will be understood that flange 25 
may be provided with suitable circumferentially spaced 
slots to permit the passage of fluid. 

In the practice of the present invention, the casing is 
first set at a point opposite the producing formation and 
cemented in place. In the embodiment shown the cementing 
was performed with the float in the shoe at bottom, in which 
case, when all of the cement is in place as shown, there is 
nothing above the guide shoe requiring drilling. In a dif¬ 
ferent type of cementing operation there may be a column 
of cement in the casing to be drilled out after the cementing 
operation is completed. In any case, any loose solids are 
washed out of the casing, leaving in it only clear fluid. 
Preferably this fluid should be lighter than drilling fluid, 
a light oil or clear water being suitable. There are two 
objectives in using such a fluid. The first is that 
106 when the casing opposite the producing formation is 
perforated it is detrimental to have a heavy fluid, 
such as mud, in the casing because it will run into the per¬ 
forations and contaminate the formation and, what is more 
serious, plug up the perforations. Such plugged perfora¬ 
tions are a hindrance to proper drainage of the reservoir 
and they result in flow being concentrated at the one or 
two openings that may be cleaned through ordinary clean¬ 
ing operations to put wells on production; the concentrated 
flow results in costly damage to well screening equipment. 
Furthermore, it is desirable to bring the well into produc¬ 
tion as soon as the casing is perforated and this can’t be 
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done if there is in the casing or in the producing string a 
fluid having a hydrostatic head greater than the formation 
pressure. 

The second objective in replacing dirty fluid in the casing 
is to make possible the setting of screen without having the 
perforations in the screen plugged up during getting or 
producing operations with solids suspended in the fluid in 
the casing. In former types of well completions the setting 
of screen, especially where the screen includes a prepacked 
liner, in such a manner as to have the screen or the liner 
operate efficiently, has been a serious problem by virtue 
of the universal practice, dictated by necessity, of having 
a head of drilling mud in the casing when the casing is per¬ 
forated so as to keep the well under control. Ip. the com¬ 
pletion operation of the present invention, in which the 
screen is placed before the perforation js effected, 
107 the necessity for using drilling mud or other heavy 
fluid in the casing is eliminated. Accordingly, the 
problem of fouling the screen or prepacked litier, as the 
case may be, is avoided. 

With the casing free of all fluid except clean, preferably 
light, fluid, the casing head, together with the tubing hanger 
and string of tubing with its attached screen, is installed. 
Packer 20, when employed, is set, and the lubricator 33 is 
installed on the Christmas tree. Then, sufficient setting 
time for the cement having been allowed, the magazine 26 
is lowered on a wire line through the lubricatof to fire the 
gun barrels. In the embodiment shown, the screen contains 
six gun barrels. It will be understood that this tiumber can 
be increased or decreased and their position changed as 
desired. In Figure 1, numeral 34 designates the path taken 
by the bullets. As soon as the perforating i^ completed, 
the magazine is withdrawn from the tubing and the well is 
placed on production. By reason of the fact that a light 
fluid may be employed in this completion operation, the 
necessity for swabbing and pipe handling is eliminated. 
Therefore, according to the present invention, as soon as 
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the easing is set, the tubing and screen hung, and the well 
head equipment installed, the drilling equipment and all 
pipe handling equipment can be moved to a new location, 
resulting in a considerable saving in time and expense. 

In the foregoing description reference has been made 
to the replacement of heavy fluid in the well by a light 
fluid, the hydrostatic head of which is less than for- 
10$ mation pressure. This is a particular feature of the 
present invention which is not necessarily confined 
in its practice to the specific embodiment described herein. 
It is applicable to work-over jobs and to testing operations, 
as well as to original completions. As is well understood; 
a work-over job ordinarily involves the killing of the well 
by the introduction or accumulation of a heavy fluid fol¬ 
lowed by operations such as the packing off of the forma¬ 
tion to be worked upon, which operation involves the re¬ 
moval of the producing string, in some cases a squeeze 
cementing job, and usually a perforating job. These opera¬ 
tions are expensive and time consuming, requiring also the 
presence on the location of the derrick structure. Accord¬ 
ing to the present invention, such a job is simplified, espe¬ 
cially where an open-ended producing string is employed, 
merely by first killing the well, then performing such opera¬ 
tions as are required, as for example, squeezing cement 
into the formation to be worked, followed by removal of 
excess cement. Next, the heavy fluid in the well is replaced 
by a light fluid, such as, for example, oil, well head equip¬ 
ment is installed, and a perforating gun is introduced into 
the tubing through a suitable lubricator and spotted op¬ 
posite the formation to be perforated. Perforation is then 
effected, the gun withdrawn, and the well placed on produc¬ 
tion. As will be clear, this procedure eliminates many of 
the expensive operations hitherto required to achieve this 
purpose. 

109 The nature and objects of the present invention 
having been thus described and illustrated, what is 
claimed as new and useful and is desired to be secured by 
Letters Patent is: 



51 


110 1. A method for performing operations fn a well 
drilled for oil or gas contained under high pressure 

in a subterranean formation in which the well traverses at 
least a portion of the producing formation and thd latter is 
blocked off by pipe and must be opened to production by 
perforation of the pipe, which comprises replacing any 
fluid in said well by a fluid, the hydrostatic head of which 
will be less than the pressure of the producing fbrmation, 
perforating the pipe opposite said producing formation 
while providing for pressure control at the top of said well 
and allowing the well to produce. 

2. A method for completing a well drilled for <^il or gas 
contained under high pressure in a subterranean formation 
which comprises drilling a borehole into the producing for¬ 
mation, cementing casing in place in said borehole to seal 
off said producing formation, replacing any hea-^y fluid in 
said well with a fluid sufficiently light to have a lovfer hydro¬ 
static head than the formation pressure, hanging in said 
borehole a string of producing tubing carrying ati its end a 
screen provided with a plurality of laterally disposed'gun 
barrels arranged to discharge bullets through s^id casing 
into the producing formation, arranging pressure-control 
completion equipment, including a Christmas treC, in oper¬ 
ative position at the top of said casing, arranging a lubri¬ 
cator on said Christmas tree, lowering into said tubing a 
device for firing said bullets, withdrawing said firing device 
from said tubing, and placing said well on production. 

3. An apparatus for completing a petroleum well com¬ 
prising a string of producing tubing, a screen Secured to 

the lower end of said tubing, a gun barrel i^iounted in 

111 said screen carrying a bullet in position for lateral 
discharge, and means operable through a lubricator 

for firing said bullet. 

4. A method for setting screen in the completion of a 
well traversing a high-pressure producing formation which 
comprises cementing casing in said well to sehl off said 
formation, washing said well clear of solid matter leaving 


i 
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a dear fluid therein, hanging a tubing carrying a screen in 
said well so as to spot said screen opposite the producing 
formation, installing pressure-control well head equipment 
in operative position, perforating the seal opposite said 
producing formation and opening said well to production. 

5. A screen for an oil well having mounted therein later¬ 
ally disposed gun barrels each having a firing chamber and 
being adapted to discharge a bullet from its outer end lat¬ 
erally from said screen, the inner end of each barrel being 
sealed whereby the firing of the bullet does not leave an 
opening for the entry of sand and debris into said screen, 
a bullet in each barrel arranged for projection outwardly 
ahead of said firing chamber and means for firing all of 
said bullets. 

6. A screen for an oil well carrying a plurality of later¬ 
ally disposed gun barrels each adapted to discharge a bullet 
from its outer end laterally from said screen and each con¬ 
taining a firing chamber, the inner end of each barrel being 
sealed whereby the firing of the bullet does not leave an 
opening for the entry of sand and debris into said screen, 
a bullet in each barrel arranged for projection outwardly 
ahead of said firing chamber, a firing filament in each of 
said ring chambers, means for connecting said screen to a 
string of tubing, and an electrical contact carried by the 
upper end of said screen, electrically connected to each of 
said firing filaments and arranged for contact with an elec¬ 
trical terminal lowered through said tubing. 

7. A method for completing a well in a high-pressure 
producing formation which comprises drilling into the pro¬ 
ducing formation, cementing casing in place to seal off the 
exposed portion of the producing formation, cleaning out 
the interior of the well leaving therein only a clear fluid, 

installing in operative relation all of the completion 
112 equipment in said well, including a screen opposite 

the producing formation and pressure-control well 
head equipment, while the latter is still sealed off, then 
perforating said casing opposite said producing formation 







to open up the latter, and placing said well on production. 

8. A method for completing a well in a high pressure pro¬ 
ducing formation which comprises drilling into the produc¬ 
ing formation, cementing casing in said well to seal off the 
exposed portion of said producing formation, cleaning out 
said well by a procedure which leaves in it a column of fluid 
having a hydrostatic head less than the pressure of the pro¬ 
ducing formation, installing in operative relation all <^f the 
completion equipment, including pressure-control well head 
equipment in said well while maintaining said producing 
formation sealed, then perforating the casing opposite the 
producing formation and placing the well on production. 

• • • * • * • • • • 
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DEPARTMENT OF COMMERCE 


UNITED STATES PATENT OFFICE 
RICHMOND, VIRGINIA 

In re application of: 

Theodore A. Hnher 

Ser. No. 483,407 

Filed: Apr. 17, 1943 

For: OPEEATIONS IN WELLS 

Befobe the Board of Appeals 

Examiner’s Statement 

I 

This is an appeal from the final rejection of ^laims 1-8 
inclusive, all the claims now in the case. 

The rejected claims are: 

1. A method for performing operations in a w^ll drilled 
for oil or gas contained under high pressure in a subter¬ 
ranean formation in which the well traverses at l^ast a por¬ 
tion of the producing formation and the latter ^s blocked 
off by pipe and must be opened to production by perforation 
of the pipe, which comprises replacing any fluid ib said well 
by a fluid, the hydrostatic head of which will be less than 
the pressure of the producing formation, perforating the 
pipe opposite said producing formation while providing for 
pressure control at the top of said well and allowing the 
well to produce. 

2. A method for completing a well drilled for oil or gas 
contained under high pressure in a subterranean formation 
which comprises drilling a borehole into the producing for¬ 
mation, cementing casing in place in said borehble to seal 
off said producing formation, replacing any heaVy fluid in 
said well with a fluid sufficiently light to have a loVer hydro¬ 
static head than the formation pressure, hangihg in said 
borehole a string of producing tubing carrying £^t its end a 
screen provided with a plurality of laterally disposed gun 
barrels arranged to discharge bullets through ^aid casing 
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into the producing formation, arranging pressure-control 
completion equipment, including a Christmas tree, in oper¬ 
ative position at the top of said casing, arranging a lubri¬ 
cator on said Christmas tree, lowering into said tubing a 
device for firing said bullets, withdrawing said firing de¬ 
vice from said tubing, and placing said well on production. 

3. An apparatus for completing a petroleum well com¬ 
prising a string of producing tubing, a screen secured to 
the lower end of said tubing, a gun barrel mounted in said 
screen carrying a bullet in position for lateral discharge, 
and means operable through a lubricator for firing said 
bullet 

4. A method for setting screen in the completion of a 
well traversing a high pressure producing formation which 
comprises cementing casing in said well to seal off said 
formation, washing said well clear of solid matter leaving 
a clear fluid therein, hanging a tubing carrying a screen in 

said well so as to spot said screen opposite the pro- 
141 ducing formation, installing pressure-control well 
head equipment in operative position, perforating 
the seal opposite said producing formation and opening 
said well to production. 

5. A screen for an oil well having mounted therein later¬ 
ally disposed gun barrels each having a firing chamber and 
being adapted to discharge a bullet from its outer end later¬ 
ally from said screen, the inner end of each barrel being 
sealed whereby the firing of the bullet does not leave an 
opening for the entry of sand and debris into said screen, 
a bullet in each barrel arranged for projection outwardly 
ahead of said firing chamber and means for firing all of 
said bullets. 

6. A screen for an oil well carrying a plurality of later¬ 
ally disposed gun barrels each adapted to discharge a bullet 
from its outer end laterally from said screen and each con¬ 
taining a firing chamber, the inner end of each barrel being 
sealed whereby the firing of the bullet does not leave an 
opening for the entry of sand and debris into said screen, 


i 
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a bullet in each barrel arranged for projection outwardly 
ahead of said firing chamber, a firing filament in each of 
said firing chambers, means for connecting said scfeen to 
a string of tubing, and an electrical contact carried by the 
upper end of said screen, electrically connected to each of 
said firing filaments and arranged for contact with An elec¬ 
trical terminal lowered through said tubing. 

7. A method for completing a well in a high pressure 
producing formation which comprises drilling into the pro¬ 
ducing formation, cementing casing in place to seal off the 
exposed portion of the producing formation, cleaning out 
the interior of the well leaving therein only a clear fluid, 
installing in operative relation all of the completion equip¬ 
ment in said well, including a screen opposite the producing 
formation and pressure-control well head equipment, while 
the latter is still sealed off, then perforating saiA casing 
opposite said producing formation to open up th^ latter, 
and placing said well on production. 

8. A method for completing a well in a high pressure pro¬ 
ducing formation which comprises drilling into the pro¬ 
ducing formation, cementing casing in said well to seal off 
the exposed portion of said producing formation, gleaning 
out said well by a procedure which leaves in it a column of 
fluid having a hydrostatic head less than the pressure of 
the producing formation, installing in operative relation all 
of the completion equipment, including pressure-control 
well head equipment in said well while maintaining said 
producing formation sealed, then perforating th^ casing 
opposite the producing formation and placing the well on 
production. 

References relied on: 


Church 
Howard 
Ricou 
Foran et al 


2,157,729 May 9, 19& 
2,211,206 Aug. 13, 1940 
2,226,073 Dec. 24, 1940 
2,082,329 June 1, 1937 
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The invention relates to a method of and apparatus for 
completing or bringing a well into production. The method 
consists of drilling a bore hole into or through a producing 
formation which produces oil or gas or both, cementing im¬ 
perforate casing in place in the bore hole to seal off the 
exposed portion of the producing formation, wash- 
142 ing or cleaning out the interior of the casing to re¬ 
move any loose solids, leaving in the casing only 
clear fluid sufficiently light to have a lower hydrostatic head 
than the formation pressure, hanging within the bore hole 
a string of producing tubing carrying at its lower end a 
screen provided with a plurality of laterally disposed gun 
barrels arranged to discharge bullets through the casing 
into the producing formation, arranging pressure control 
completion equipment including a Christmas tree in opera¬ 
tional position at the top of the casing, arranging a lubri¬ 
cator on said Christmas tree, lowering into the producing 
tubing a firing device for firing the bullets in the gun bar¬ 
rels, firing the bullets and piercing the casing and cement 
behind the casing, withdrawing the firing device from the 
tubing, and placing the well on production. 

The apparatus consists of a well screen with one or more 
laterally disposed gun barrels mounted within the screen, 
each barrel being sealed at its inner end and having a firing 
chamber, a bullet in each barrel ahead of the firing chamber, 
a firing filament in each of said firing chambers, a string 
of producing tubing, means for connecting said screen to 
said tubing string, an electric contact carried by the upper 
end of the screen, electrically connected to each of said 
firing filaments and arranged for contact with an electrical 
terminal lowered through said tubing string. 

Method claims 1, 2, 4, 5, 6, 7 and 8 were rejected on 
Church 2,157,729 in view of Howard. The general method 
is thought to be clearly taught in Church, namely the drill¬ 
ing, cementing, washing and perforating steps. As claimed 
in Church the final lowering movement of the producing 
tubing 6 with pressure head 31 thereon seats the pressure 
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head on seat 3 of the casing head 2 and also ignites the 
firing charge in the gun. Applicant contends tiiat the 
Church apparatus would not work in a high pressure well 
as the pressure head 31 would have to be bolted (into the 
casing head after the casing and formation had been pierced 
and high pressure had built up within the casing, ^nd this 
could not be done. It is thought, however, that with the art 
before him, one skilled in the art could modify the 
143 Church device in view of Howard so as to be able 
to lower the producing string, screen and perforator 
through the pressure control equipment of Howard, as 
illustrated in Fig. 1 thereof. The pressure control equip¬ 
ment shown in Howard could be employed in the Church 
device and the producing string 6 and perforator and screen 
thereon lowered through the pressure control structure. 
The Foran et al patent teaches the substitution o^ oil for 
water in cleaning the bore hole. Church uses water to clean 
his bore hole, whose pressure is less than formation pres¬ 
sure. 

Claims 1, 2, 4, 5, 6, 7 and 8 were also rejected on toward 
in view of Ricou. It is thought to be well known practice 
to cement the casing of Howard in place in the bbre hole 
and then wash out the casing, such steps being old ^s shown 
in Church 2,157,729. It is thought that it would bb a com¬ 
mon expedient to use the equipment shown in Howard to 
operate the formation gun of Ricou, substituting the Ricou 
gun for the shoe structure shown in Fig. 7 of Howard. 

Claims 3, 5 and 6 drawn to the apparatus, were rejected 
on Church 2,157,729 or Ricou. It is thought that {;he com¬ 
bination claimed in the claims are the equivalent of the 
structure shown in Fig. 1 and 2 of Church, showiiig a well 
screen with perforations 9 or Fig. 1 or Ricou showing a 
screen 20 and gun barrel in the screen. 

Respectfully submitted, 

Karl R. Lesh, 

Examiner, Div. 32. 
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Decision of Board. 

16S U. S. PATENT OFFICE 

BOARD OF APPEALS 

Appeal No. 5,071 Mailed Apr 25 1946 

IN THE UNITED STATES PATENT OFFICE 

Before the Board of Appeals 
Ex parte Theodore A. Huber 

Application for Patent filed April 17, 1943, Serial No. 
483,407. Operations in Wells. 

Mr. P. J. Whelan, Mr. J. G. McKean, Mr. W. E. Currie, 
Mr. P. L. Young and Mr. W. F. Weigester for appellant. 

This is an appeal from the action of the Primary Ex¬ 
aminer rejecting claims 1 to 8 which are all of the claims 
in the application. 

Claims 2, 3 and 5 are illustrative and read as follows: 

2. A method for completing a well drilled for oil or gas 
contained under high pressure in a subterranean formation 
which comprises drilling a borehole into the producing 
formation, cementing casing in place in said borehole to 
seal off said producing formation, replacing any heavy 
fluid in said well with a fluid sufficiently light to have a 
lower hydrostatic head than the formation pressure, hang¬ 
ing in said borehole a string of producing tubing carrying 
at its end a screen provided with a plurality of laterally 
disposed gun barrels arranged to discharge bullets through 
said casing into the producing formation, arranging pres¬ 
sure-control completion equipment, including a Christmas 
tree, in operative position at the top of said casing, arrang¬ 
ing a lubricator on said Christmas tree, lowering into said 
tubing a device for firing said bullets, withdrawing said 
firing device from said tubing, and placing said well on 
production. 
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169 3. An apparatus for completing a petroleum well 

comprising a string of producing tubing^ a screen 
secured to the lower end of said tubing, a gun barrel 
mounted in said screen carrying a bullet in position for 
lateral discharge, and means operable through a lubricator 
for firing said bullet. 

5. A screen for an oil well having mounted therein later¬ 
ally disposed gun barrels each having a firing chamber and 
being adapted to discharge a bullet from its outer end later¬ 
ally from said screen, the inner end of each barrel being 
sealed whereby the firing of the bullet does noi; leave an 
opening for the entry of sand and debris into said screen, 
a bullet in each barrel arranged for projection outwardly 
ahead of said firing chamber and means for firing all of said 
bullets. 

The references relied on are: 

Foran et al 2,082,329 June 1, )L937 

Church 2,157,729 May 9, 1939 

Howard 2,211,206 Aug. 13, 1940 

Ricou 2,226,073 Dec. 24, jl940 

The application on appeal discloses a method for “ com¬ 
pleting’ ’ oil and gas wells particularly those which produce 
under high pressure. The well bore, as shown in Fig. 1 of 
the application drawing, is provided with a casing 4 therein, 
cemented to the walls of the borehole as shown at 6. At the 
surface of the ground is located the usual casing head 7 
with a plurality of pipe connections and valves ^t its upper 
end termed in the application a “Christmas ttee”. The 
term “completing” as used in connection with cased or 
lined oil wells apparently denotes the steps bf bringing 
such a well into production including the step bf piercing 
the casing to permit flow of oil and gas into the well. A 
string of tubing 9 is located in the well and terminates at 
its lower end in apparatus including the screen 10, the gun 
barrels 13, bullets 16 and firing means including the fila¬ 
ments 17. The firing means includes a battery assembly 
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including a plurality of cells suspended by line 32. When 
it is desired to bring a well into production, the well is first 
treated with a light fluid such as a light oil or clear water 
to remove the heavy mud which was used in connec- 

170 tion with the drilling operation. The firing battery 
assembly is then lowered through the string of tubing 

so that upon contact of the battery assembly with the mem¬ 
ber 19 as shown in Fig. 3 the electric circuit through the 
cells and the filaments 17 is completed thereby firing the 
several guns. The bullets penetrate the casing 4 as shown 
in Fig. 1 and permit oil and gas to flow from the produc¬ 
ing formation into the casing 4 and through the screen 10. 
The firing device is drawn upwardly through the string of 
tubing 9 thus permitting flow of the gas and oil through the 
tubing. 

The claims all stand rejected as unpatentable over the 
prior art cited. 

The patent to Church discloses apparatus for bringing 
a well into production. The apparatus includes the casing 
1 , a string of tubing 6 terminating in the element 7 pro¬ 
vided with apertures 9 and a firing device including the 
bullet 24 as shown in Fig. 1. The casing head 2 is provided 
with the usual Christmas tree 33. The patent discloses the 
washing of the inside of the casing to displace the heavy 
drilling fluid with clean water and the subsequent lowering 
of the apparatus shown in Fig. 2 until the lower end of the 
<run body contacts on the cement bottom 5. At this time 
the parts are in the position shown in Fig. 3, the upper 
end of the casing 1 being open. Further lowering move¬ 
ment of the tubing 6 brings the parts into the position 
shown in Figs. 4 and 2. In Fig. 4, the casing head is shown 
closed and in Fig. 2 the effect of the further movement on 
the firing mechanism is illustrated. The member 11 has 
been moved from the position shown in Fig. 1 to the posi¬ 
tion shown in Fig. 2, shearing the pin 25, firing the gun by 
contact of the firing pin 15 with the cap 21 and open- 

171 ing the apertures 9 in the member 7. 
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The drawing of the patent to Eicon discloses the 
lower end 98 of a string of tubing to which is attached a 
screen 20 and apparatus for piercing the well casing in¬ 
cluding a plurality of guns 34 with bullets 42. When the 
string of tubing is lowered into the well casing ana the 
lower end is in the vicinity of a producing formatioh and 
it is desired to pierce the well casing, a member called a 
go-devil is dropped into the tubing, striking the shank 90 
of the firing mechanism. This causes shearing of thb pin 
98 to drive the pins 92 into the primer caps 94 to ignite the 
charges through the intermediary of powder trains ifi pas¬ 
sages 24, 26, 28 and 30. j 

The Howard patent discloses a means for lowering ap¬ 
paratus for completing a well including a screen 49, ^nd at 
the same time maintaining the high pressure which exists 
in the well. This is performed by operation of a series of 
blow-out preventers and a sleeve packing at the upper end 
of the apparatus. 

The patent to Foran discloses a method of drilling and 
exploring oil wells. The part of this patent pertinent to 
this appeal discloses the use of clear water or clear oil in a 
well for the purpose of maintaining therein a 
head which is less than that of the formation. 

Method claims 1, 2, 4, 7 and 8 are not found to recite 
anything patentable over the prior art as exemplified prin¬ 
cipally by the Church patent. The step of drilling the 
borehole into the producing formation is common to every 
oil drilling operation and that the well disclosed in the 
Church patent was formed in this manner is clear from the 
statement on page 1, second column, line 46 which refers 
to drilling fluid. The bore is shown passing into tljie pro¬ 
ducing formation at 31 in Figs. 3 and 4. The step of 
172 cementing the casing 1 in place in the borehole to 
seal off the producing formation is disclosed in the 
paragraph commencing on page 1, first column, line ^8. The 
patent discloses the washing of the oil to displace the heavy 
drilling fluid in the paragraph commencing on page 1, sec- 


hydrostatic 
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ond column, line 44. We agree -with the position of the 
Primary Examiner to the effect that the washing of the 
well in this manner and continuing it until substantially 
clear water is contained within the casing constitutes the 
step of replacing the fluid with a fluid sufficiently light to 
have a lower hydrostatic head than the formation pressure. 
One of the purposes of utilizing heavy drilling fluid is to 
offset the formation pressure and, from consideration of 
the Foran patent, it is obvious that the use of clear water 
or oil will effect the reduction of the hydrostatic head to 
the degree specified in the method claims. The Church 
patent, in the sentence commencing on page 1, second col¬ 
umn, line 48, discloses the step of hanging in the borehole 
a string of producing tubing. This string of producing 
tubing carries at its end a screen which, as illustrated in 
Fig. 1 for example, is provided with a laterally disposed 
gun barrel 18 arranged to discharge a bullet through the 
casing into the producing formation. The screen, which 
includes the elements 7 and 14 is provided with a gun barrel 
and we do not find any patentable idea in locating the gun 
barrels relatively to the screen as shown in the application 
drawing instead of locating them at the lower end of the 
screen as shown in the Church patent or in the Rieou pat¬ 
ent We are not impressed with appellant’s contention to 
the effect that the elements 7 and 14 of the Church device 
is not a screen, because these elements include the 
173 member 7 pierced by apertures 9 for performing the 
exact function of the element 10 with its perforations 
11 disclosed in the application on appeal. Furthermore, 
the Rieou patent clearly shows in Fig. 1 a screen including 
the apertured portion 20. The Church patent likewise dis¬ 
closes the arranging of pressure control completion equip¬ 
ment including the Christmas tree 33 in operative position 
at the top of the casing. We find that it is in operative po¬ 
sition as shown in Fig. 3 even although it is not at that 
time operative to maintain a pressure at its upper end 
above that of the atmosphere when it is in this position. 
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The patent to Ricou discloses the lowering into the tnbing 
98 of a device, termed in the patent a go-devil, for firing 
the bullets 42 and we do not believe that it involves any 
invention to utilize in the Church system the plurality of 
gun barrels disclosed in the Ricou patent, or to fire the 
guns in the manner disclosed in the Ricou patent j We do 
not believe any invention is involved in the simple provi¬ 
sion of means for withdrawing the firing device from the 
tubing. This would involve merely the attachment of a line 
to the go-devil dropped into the tube of the Ricou device 
to withdraw it in the manner of withdrawing the firing 
device of the application on appeal by means of the cord 32. 
Some of the method claims include such steps as “ allowing 
the well to produce”, which is not positive, and f i‘placing 
said well on production” which is obviously a part of the 
operation of any well and is clearly disclosed in the prior 
art 

Claim 1 specifies that the well casing or pipe is per¬ 
forated “while providing for pressure control at the top of 
said well”. The Church patent discloses the closing of the 
casing at the upper end of the well simultaneously 
174 with the perforating of the pipe opposite the forma¬ 
tion 31. The claim does not specify the nature of 
the pressure control at this time and the step “providing” 
obviously includes the building and assembling of the ap¬ 
paratus. The claim can not define anything patentable over 
the prior art by the inclusion of such a step. Claim 4 like¬ 
wise specifies “installing pressure-control well head equip¬ 
ment in operative position” and the well head equipment 
disclosed in either Fig. 3 or Fig. 4 of the Church patent is 
obviously in operative position. The string of tubtng 5 dis¬ 
closed in the Church patent, like all such strings, is of con¬ 
siderable length and the elements 14 and 7 located at the 
lower end of the string of tubing total a very sm^ll linear 
dimension as compared with the length of tubing and al¬ 
though the Church patent does not show the part 7 of the 
screen assembly located exactly opposite the fornjiation 31, 
we believe it is effectively opposite it. 
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Claim 3 does not define any invention over the prior art 
especially over the Ricou patent which discloses a string 
of producing tubing 98 with a screen 10, 20 secured to the 
lower end of the tube. A gun barrel 108 is mounted in the 
screen carrying a bullet 46 in position for lateral discharge. 
The means for firing the bullet includes the shank 90 which 
is operable through the string of pipe for firing the bullet. 
If the element 20 alone is considered the screen, we would 
not find any invention involved in mounting the gun barrel 
in the element 20 instead of in the element 10. Appellant 
contends to the effect that it is desirable to puncture the cas- 
ing opposite the screen. We do not believe, however, that 
the depth of the producing layer and its location is so accu¬ 
rately defined in the ground that any substantial dis- 
175 advantage results from locating the puncture in the 
casing a short distance below the apertures in the 
screen as shown in the Ricou patent. The Ricou patent 
and the other patents cited .do not disclose any lubricating 
means through which the firing means of claim 3 is oper¬ 
able. The application on appeal, however, likewise does 
not specifically disclose any lubricator but merely states 
that the lubricator is of a type well known in the art, such 
as that illustrated on page 970 of the 1942 Composite Cata¬ 
log as Unit 5. The drawing merely shows the line 32 ex¬ 
tending upwardly from the pipe 33 which might appear to 
be provided with a valve. The “lubricator” of claims 2 
and 3 is apparently no more than the upper end of the 
pipe and the go-devil disclosed in the Ricou patent obvi¬ 
ously is dropped through the upper end of the string of 
pipe 98, and such an upper end is as much as a lubricator 
as the element disclosed in the application on appeal. 

Claim 5 is unpatentable over the Ricou and Church pat¬ 
ents. The gun barrels of the Ricou device are sealed from 
the tubing by the element 84 and the gun barrel of the 
Church device is sealed by the element 11 to the extent 
necessary to prevent the entry of sand and debris into the 
screen. 
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None of the art cited in the Examiner’s Statement dis¬ 
closes any electrical apparatus such as the firing ^lament 
recited in claim 6 and we do not find anything in the state¬ 
ment of the Primary Examiner in respect to this feature. 
Although, it has not been demonstrated that electrical firing 
has never before been used in connection with well opera¬ 
tion, because of lack of pertinent prior art or any state¬ 
ment of opinion as to this feature by the primary 
176 Examiner, we are not in a position to affirm the rejec¬ 
tion of claim 6. i 

The action of the Primary Examiner is reversed as to 
claim 6 and is affirmed as to the remaining claims. | 

In event of appeal attention is directed to In re Boyce, 

32 CCPA 718; 144 Fed. (2d) 896; 1944 C. D. !...; 568 

0. G. 568; 63 USPQ 80; in regard to specifically including 
in the appeal notice all grounds of rejection in thk Exam¬ 
iner’s Statement not expressly overruled by the Bciard. 

H. H. Jacobs, 

Examiner-in-Chief , 

I . 

L. P. McCann, 
Examiner-irir-Chief , 

0. B. Roepke, 

Exwniner-irirChief , 

Board of Appeals. 

April 25, 1946 

Mr. P. J. Whelan 
Humble Building, 

Houston, Texas 
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177 MAIL DIVISION 

May 31, 1946 

U. S. PATENT OFFICE 
IN THE UNITED STATES PATENT OFFICE 

In re application of 

Theodore A. Hnber 
Serial No. 483,407 
Filed April 17, 1943 
“Operation in Wells” 

Before the Board of Appeals On Appeal—Appeal No. 5071 

New York, N. Y. 
May 29, 1946 

Bequest for Reconsideration 

The decision rendered by the Board of Appeals in the 
above-entitled application on April 25, 1946 bespeaks a 
careful consideration on the part of the Board of the vari¬ 
ous arguments advanced by applicant in support of the 
patentability of the claims on appeal. A careful reading of 
the decision, however, leads to the inescapable conclusion 
that this applicant is being denied protection for a valuable 
contribution to the art because the Board of Appeals was 
unable to agree that certain language used in the claims 
has a meaning which applicant intended for it. The Board 
of Appeals is, in general, sympathetic with the view that 
an applicant should not be denied protection merely be¬ 
cause of lack of precision or definition where the record 
clearly reveals a studious effort on the part of the applicant 
to avoid this defect. 

In applicant’s brief on appeal it is thought to have been 
amply demonstrated that the arrangement shown by Church 
is not capable of functioning in the manner of the 

178 arrangement shown by applicant or of being used 
to practice the method defined in applicant’s method 



claims. It was pointed out, and it is clear from its decision 
that the Board appreciates this fact, that by virtue of its 
structure the Church device is inherently incapable of 
effecting perforation of the producing formation Vhile the 
well head is sealed against the formation pressure. Also 
pointed out in the brief was the very considerable advan¬ 
tage, attending applicant’s invention and impossible with 
the Church arrangement, of being able to removd the der¬ 
rick equipment prior to completion of the well. 

While the Board of Appeals evidently understood the 
distinction between applicant’s device and method and 
those disclosed by Church, it made the following statement 
in its decision: 

i 

“The Church patent likewise discloses the arranging of 
pressure control completion equipment including the 
Christmas tree 33 in operative position at the top of the 
casing. We find that it is in operative position asi shown in 
Fig. 3 even though it is not at that time operating to main¬ 
tain a pressure above that of the atmosphere whbn it is in 
this position.” (Italics added). 

It is submitted that this statement is self-contradictory. 
According to Webster’s Dictionary operative me^ns “hav¬ 
ing the power of action; exerting force or influence; pro¬ 
ducing the appropriate or designed effect”. Operative 
position means, therefore, a position in which ^ device is 
capable of functioning in the manner intended. 
179 Pressure control equipment at a well head is in 
operative position when it is in position to seal the 
formation pressure inside the casing. It is contradictory 
to assert that it is in operative position and at the same 
time to concede that in the position it occupies it is not 
capable of maintaining a pressure at the upper end above 
that of the atmosphere. 

It is not applicant’s purpose, however, to quibble over 
the meaning of words. It is thought to be evident from 
applicant’s disclosure and from the arguments presented 


72 


that it was applicant’s purpose to define in his claims the 
step of sealing the well head against the escape of forma¬ 
tion pressure before perforating the producing formation. 
If the Board of Appeals feels that the language employed 
does not sufficiently convey this concept, applicant is per¬ 
fectly willing to amend his claims so that there can be no 
doubt of their meaning. 

Claim 1, for example, contains the expression “ perforat¬ 
ing the pipe opposite said producing formation while pro¬ 
viding for pressure control at the top of the well.’ ’ 

As to this the Board of Appeals said on page 7 of its 
decision: 

“The claim does not specify the nature of the pressure 
control at this time and the step ‘providing’ obviously in¬ 
cludes the building and assembling of the apparatus.” 

On this basis the Board considered it proper to apply 
the Church patent as a reference although it is in- 
ISO disputable that Church does not have his well head 
sealed against escape of formation pressure at the 
time he perforates the formation. Therefore, applicant 
proposes to replace the aforesaid expression in claim 1 by 
—sealing the well head against the escape of formation 
pressure, then perforating the pipe opposite the producing 
formation— 

Claim 2 includes the step of “arranging pressure control 
completion equipment, including a Christmas tree, in oper¬ 
ative position at the top of said casing.” Claim 4 includes 
the step of “installing pressure control well head equip¬ 
ment in operative position.” As to these expressions, the 
Board of Appeals made the statement heretofore quoted 
from page 6 of the decision and also the following state¬ 
ment on page 7: 

“Claim 4 likewise specifies ‘installing pressure-control 
well head equipment in operative position’ and the well 
head equipment disclosed in either Fig. 3 or Fig. 4 of the 
Church patent is obviously in operative position.” 
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This holding must be construed in the light of the 
Board’s statement on page 6 of its decision that it considers 
the pressure control equipment of Church in operative posi¬ 
tion even though it is inoperative to maintain pressure at 
the upper end of the well above that of the atmosphere. 
Manifestly, this was not what was intended by the language 
quoted from applicant’s claims. Therefore, applicant pro¬ 
poses to amend claim 2 by replacing the expression “in 
operative position at the top of said casing” by— 
181 in a position at the top of said casing in Vhmh it 
seals the formation pressure within said casing— 
and to amend claim 4 by replacing the expression “in oper¬ 
ative position” by—in a position in which it seals s^id well 
against escape of formation pressure therefrom—. 

Applicant is not seeking reconsideration of the Board’s 
holding as to claims 3 and 5. Applicant does nc^t agree 
with the Board’s ruling as to these claims but this disagree¬ 
ment is based on difference of opinion which of itself does 
not warrant reconsideration. It may be of interest to note, 
however, the Board’s discussion, on page 8 of its decision, 
of the lubricator mentioned in applicant’s claiirjs. The 
Board stated: | 


“The application on appeal, however, likewise ^oes not 
specifically disclose any lubricator but merely states that 
the lubricator is of a type well known in the art, such as 
that illustrated on page 970 of the 1942 Composite Catalog 
as Unit 5.” I 


The Board of Appeals then proceeded to hold that a 
lubricator, as referred to in applicant’s claims, ik merely 
the upper end of a pipe and on that basis decided that the 
Ricou patent was pertinent. 

Applicant wishes to call attention to the fact that it is 
proper to disclose specific details in a specification by refer¬ 
ence to published literature. Applicant did disclose a spe¬ 
cific type of lubricator, namely, that illustrated in the 
182 Composite Catalog on the specific page recited. In 
Ex parte Shepherd, 52 USPQ 298, the Board of Ap¬ 
peals made the following ruling: 
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“As to claim 21, it is said that no process is disclosed 
where the rubber thread is first stretched and then applying 
the setting agent The specification states that the threads 
are made according to enumerated British patents and in 
the brief specific reference is made to British patent 459,434 
(page 7, lines 72 to 110) and 449,462 (end of page 6 and top 
of page 7). We believe these references are sufficient dis¬ 
closures.” 

On the basis of this decision, the Board in the present 
case was obviously wrong in not giving applicant the bene¬ 
fit of having disclosed a specific lubricator and in holding 
that the expression “lubricator” had no significance other 
than to designate the open end of a pipe. It is perfectly 
obvious that Ricou does not disclose the use of a lubricator 
in the commonly accepted sense and, therefore, does not de¬ 
scribe an operation useful in high pressure wells. 

Conclusion 

It is submitted that reconsideration of its decision by the 
Board in the present case is warranted. True, the decision 
was not based on any demonstrable mistake of fact. It was 
based, however, on the failure of the Board to give to lan¬ 
guage in the claims the meaning plainly intended by appli¬ 
cant and fully supported by dictionary and common usage. 
It is not applicant’s purpose to insist that the Board give 
this language the meaning asserted for it by appli- 
1S3 cant. Rather, it is applicant’s desire to be afforded 
the opportunity to express in his claims his intended 
meaning in a manner satisfactory to the Board. 

It is accordingly requested that the Hon. Board of Ap¬ 
peals recommend that applicant be permitted to amend 
claims 1, 2 and 4 in the manner proposed and that the 
claims be allowed as so amended. 

Respectfully submitted, 

P. J. Whelan, 

Attorney for Applicant. 



184 


U. S. PATENT OFFICE 
BOARD OF APPEALS 

Appeal No. 5,071 Mailed June 13,1946 

IN THE UNITED STATES PATENT OFFICE 

Before the Board of Appeals 
Ex parte Theodore A. Huber 

I 

Application for Patent filed April 17, 1943, Serial No. 
483,407. Operations in Wells. 

Mr. P. J. Whelan, Mr. J. G. McKean, Mr. W. Ej Currie, 
Mr. P. L. Young and Mr. W. F. Weigester for Appellant 

Board’s Decision on Bequest for Reconsideration 

i 

The request for reconsideration seeks amendment of 
claims 1, 2 and 4. Such amended claims have not been be¬ 
fore the Primary Examiner and should not be considered 
by the Board of Appeals. In re Shea 568 0. G. 201; 143 
F. (2d) 969. 

The request has been considered but it is denied in re¬ 
spect to making any change in our decision. 

H. H. Jacobs, 

Examiner-in-C hief, 

L. P. McCann, 
Examiner-iwrChief , 

0. B. Roepke, 

Examiner-in-chief, 

Board of Appeals, 

June 13, 1946 

Mr. P. J. Whelan, 

Humble Building, 

Houston, Texas. 
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EXCERPT FROM PLAINTIFF'S EXHIBIT NO. 2 



Gslr. 

Steel 

Wire 


McEVOY COMPANY HOUSTON, TEXAS 


McEVOY WIRE WRAPPED SCREENS 

Round or Slotted Holes, Plain or Knurled Pipe 




Fqcwve 41-75 

•M W Slotted 


Figure 41-76 
Hum Drilled 


Figure 41-7 7 
Fluim Slotted 


McEVOY KNURLED WIRE WRAPPED 
SCREEN 

PURPOSE 

Provides a screen with greatest possible inlet area and 
greatest freedom from clogging. 

FEATURES 

1. G r e ate st possible inlet area—Knurling makes all the pipe 
surface a drainage surface. 

2 . Sand « - »rrir>g is reduced—as greatly increased inlet area 
reduces velocity of flow through screen openings. 

3. Clogging of space between wire and pipe is reduced be¬ 
cause vel oc i ty of fluid through screen is uniform. 

4. H ig hest quality—accurate gauge between adjacent wires; 
umiorm. c or rect tension is maintained while wire is being 
wrapped on pipe; finest materials and workmanship are 
used throughout. 


PLAIN WIRE WRAPPED SCREEN 

FEATURES 

1. Same high quality as Knurled screen. Pipe surface is 
plain. 

2. Slightly lower cost for use in areas where clogging is not 
serious, and where highest flow is not necessary. Wire is 
wrapped directly on the plain pipe surface. Knurled 
screen which has many times the inlet area of plain 
screen, costs only a few more cents per foot and its use 
is strongly advised in all cases. 

Note; Any special pipe or wire material such as stainless 
steel, nickel. Admiralty Bronze or Securaloy may be ob¬ 
tained within a reasonable time on special order. 


NET PRICES PER FOOT OF McEVOY WIRE WRAPPED SCREEN 


If Slotted Add 
Slots per I 


kpprox. 

Shlp. 

Wt., 

Lbs. 


Plain Surface 


Knurled Surface 


Adralr- Staln- 
alty or ItM 
Bronze Steel 
Wire Wire 


\pprox. O. D. of 
1. U. of Coup- 


* #.25 
.35 
05 


12 

14X 


4-2S 


H.2# 

1#.7# 

12 .## 


7-45 


4.45 

5.15 

505 

5.45 


7.54 

7 5# 
LM 
8.7# 


11.75 

12.18 

12.7# 

13.18 


90 

90 

100 

100 


8.7# 

7.#8 
4.45 
4.55 

4 .#5 

4.27 

4.45 

4.75 

7-35 

7.48 

1#.#5 

18.15 

14.75 

1507 

15.7# 

14.## 

7.74 

7.7# 

18.88 

i£| 

1804 

1#J# 

1#.4# 

14.28 

143) 

14-54 

120# 

12.4# 

12.7# 

13.44 

14.43 

| 

-35 

.45 

.75 

Ml 

.5# 

IXO# 

13- 53 
13.84 

14- 54 
15.4# 

1705 

1735 

17.75 

2# 04 

23.73 

14.5# 

11.28 

17.44 

2407 

17 O# 

IX #4 

28.75 

bull 


5.4# 

5.78 

4.15 

4.23 


125 

125 

125 


4-38 

4.55 

4.45 


150 

150 

150 

175 

175 


804 

8.75 

7.25 

7.7# 

1#.45 


Liar Pipe 
Luae Pipe 


18.45 

11.88 


uao 

1XB 


7.1# 

7-3# 

7.75 

8.25 


200 , 

225 


Abeve price s F.O-B. H out on aad ssbjsct to ebaace wltbost no: Ice. Export prices on application. 


prtine are far standard drilling aad slotting as listed. Numbers are nominal and approximate. If more openings are desired, an extra 
wtl bo —iTf- For slotting above standard number, add 2c per each additional slot for l.*0" to IH* O.D. pipe Inclusive; 2Vic 

; far O.D. and larger pipe. For additional holes over standard number, add lc per each additional bole on all sixes. Unleu otherwise 

all KT»«ai will be made acco r ding to standa r ds above. 




































































































McEVOY COMPANY 


HOUSTON, TE£AS 


McEVOY BUTTON SCREENS 

The Buttons Stay Buttoned 


Purpose 

The strongest screen made. Permits spudding, rotating, whipstocking during well 
completions without damage to screens. Ideal for deep high temperature wcll^. 

Features 

1. Always reaches bottom in perfect condition. Rough treatment does not damage it. 

2. Buttons are securely imbedded and calked below surface of 
^ pipe. They cannot work loose even after years of Service. 

y 3. High temperatures will not damage screen or change gauge. 

4. Screen may be handled with slips because buttons are: below 
pipe surface, an especial advantage when flush joint strings 
are set. 

5. Greatest freedom from clogging. Minimum thickness of 
screen makes washing easy. 

(>. Ample inlet area for largest producers. 


1 * • 


Figure 41-78 

lUuttretimg potitrre method 
of cl um pi ng buttons M pipe. 
Brutons become, in effect, 
integral with pipe. 


DRILLABLE BUTTON SCREEN 

McEvoy Button Screen can be made with drillable bulttons in 
drillable pipe. Prices on application. 
d Note: Any special pipe or button material such as Stainless 
r. Steel or Admiralty Bronze may be obtained within a reasonable 
*’ time on special order. 

McEVOY GAUGE TABLE WITH EQUIVALENT SIEVE MESHES 


Figure 41.79 
McEvoy Buitom Screen 



Figure 41 -80 

Gauges from .006" to .100" nxnltrly (arnblml. 

NET PRICES PER FOOT OF McEVOY BUTTON SCREEN 



Nickel. Wrought Iron, Galvanized Wrought Iron—Price* Upon Application. • Not made In this weight, t Price* Upon Application, 
t Above are the standard number* of hole* per foot furnished unleaa otherwise specified. Numbers are nominal and approximate. For addi¬ 
tional holes per foot above standard numbers, for brass buttons, add JHc per each additional hole; fc|r case-hardened steel buttons add tVfcc per 
each additional hole; and for stainless steel buttons add 6c per each additional hole. For fewer holes than standard numbers—prices will be 
furnished upon application. 

Above prices F.O.B. Houston and subject to change without notice. Export prices upon application. 
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McEVOY COMPANY HOUSTON, TEXAS 


McEVOY HIGH PRESSURE WELL CONTROL EQUIPMENT 



T ifwv 42-2 

Three unaf Jfc£««7 HW iW»m| Type 

tit Cwt Ntfayvfi W < Tjft T bftfcn 

H«ag*r. .V««r lanfiailw m m 2 r«(g*2 waifnw- 
riaai »/ aj w^ y. 


Figure 42-2 

r»• strurg M<E*oy WeU Heed showing • 
Type LH Curing Hunger end e Type 
ATSJ Tubmg Hunger. Node J-Slot Tubing 
Hunger to parmii retting p u cke r with tub¬ 
ing, end ell plunged construction of Tubing 
Heed with proririon for rolee temoe ol 


There is a McEvoy Casing Head and Tubing Head 
to complete any well, regardless of depth, pressure 
or other conditions. 

McEvoy builds extra economy and extra protection 
from trouble into every unit from the highest priced 
combined casing and tubing head to the lowest priced 
tubing head. 

Steel of tensile strength up to 100,000 pounds per 
square inch is used in tubing and casing heads. This 
extra strength reduces danger of failure due to ab¬ 
normally high pressures. 

I 

Plenty of material is used to prevent distortion of 
bodies and leakage at the highest test pressures. 

Threads are carefully checked for contour, lead 
and correct diameter. All dimensions are well within 
A.P.I. specifications. This extra accuracy makes it 
easy to assemble McEvoy equipment in the field 
and insures pressure tight units. 


Ring grooves are polished to insure a perfect seal 
between flanges. 

Simple, rugged designs make McEvoy equipment 
economical to buy and easy to install. 

Mass production methods reduce cost of high 
quality precision built McEvoy equipment. 

Prompt deliveries prevent costly delays. 

Service men are readily available to install and 
explain the use of McEvoy equipment. 

Interchangeable hangers permit last minute 
changes in completion methods to meet any emer¬ 
gency or completion operation. • 

McEvoy manufactures equipment for every known 
system of well completion and can furnish all Christ¬ 
mas Tree, Well Head, Screen, Packer and Set Shoe 
equipment required. 




BEST COPY jAVA 

i 

from the original boun 
















79 



Tubing 
Well Casing 

Cement 

-9 

Packer 


i 

puiirniF^s 

EXHIBIT MO, 3 
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-Shale 

Streaks 


—Oil Sand 

'—Gun Perforating 
Bullets 

— Well Screen With 
Slotted Openings 
T o Stop Movement 
4 ~ Of Oil Sand Into 
Tubing 

-16 


Theodore AHuber 
Combined Perforating 
Gun 

And Well Screen 
ApplicationN0.4834OT 
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Cashvs 


PLAINTDE'S 
EXHIBIT BO. U 


Streaks 


Section 

A-A 


Perforating 
Bullets 


W.LChurch 
Patent No.2/57729 
Showing Gun Boot 
With Multiple Gun 
Barrels 
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METHOD OF DRILLING AND SIMULTANEOUSLY EXPLORING OIL WELLS AND THE LIKE 
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UNITED STATES PATENT OFFICE 


METHOD OF DULLING AND SIMULTANE¬ 
OUSLY EXPLORING OIL WELLS AND THE 
im 

Edwin V. Fans. Tan. Stanley 8. Parksr, 
Huoston, and James Garten Bird. Andrews. 
Tux* assignors to Hydrfl Company. Los An g eles 
County, Calif* a csrpsretlsn e t California 

Application July 2. IMS, Serial Na. 29,512 

12 Claims. (CL 259—24) 


This Invention relates generally to methods of 
azsd exploring oil wells or 

thrive. 

m order to point out the advances and advan- 
5 tagri lep r e ae nt ed by oar bbM me t h o d. It will be 
helpful first to consider briefly standard rotary 
diming practices. In these practices the cutters 
are carried and rotated by a hoQow drill stem, 
through which heavy fluid Is pumped (the fluid 
20 is usually let m a d "weighted”* or “mud-laden”) 
the fluid win gtn g from the stem adjacent the 
catten to lubricate them In their cutting action 
«b^ to that* away the cutting* which are than 
broug ht to the surface by the r e turn column of 
19 fluid surrounding the drill stem. The mud-laden 
fluid penetrates exposed interstices or crevices 
of the formation through which the cut is being 
made, this intrusion serving to bold the forma¬ 
tion prwar e in check, preventing Inflow of gas 
M or ad. and also preven tin g the wall of the bore 
from caving or breaking down. 

Such “madding-og” of the bore during drill¬ 
ing operations maintains the well in “dead” con¬ 
dition t hr ough o ut the drilling oper a tion, the 
25 mu dd n d wall plus the circulating p r e ssu re s pre¬ 
venting the Inflow of formation gas or ctL Such 
practice la stfll necessary where the formation Is 
lacking in *" | M g " or “non dhtetsgi al 

tog” characteristics to an extent that It requires 
99 the a pp lica ti o n of “plugging" material to hold 
R from caving, but, up to a rec en t time, the prac¬ 
tice was also employed where the formation was 
relatively self-sustaining and there f ore needed no 
such artificial reenforcement. It Is particularly 
25 to drilling through such “self-sustaining” forma¬ 
tion that our invention is d ir e ct ed. 

As a result of the “mudding up" of the bore 
wall, as brought about by the practice in previous 
use. as d es c ri bed above, it was Impossible to as- 
40 certain from inspection of the return-flow stream 
of circulating fluid, the character of the forma¬ 
tion through which the drill was currently cut¬ 
ting or even whether or not productive or “pay” 
^ strata were being penetrated. Consequently pay 
strata were frrouently drilled through and passed 
up entirely. Even where the well was Anally 
b ro ug ht in. the previous mudding up of the walls 
had the effect of reducing production below the 
M full potential yield of that zone. The only way 
knowledge could be gained of the formation, etc., 
was by taking core samples, a procedure which did 
not always give accurate information and was. 
at best, a time consuming, costly operation and 
55 therefore done as infrequently as possible, with 


consequent lack of detailed information of struc¬ 
ture passed through between corings. 

Therefore it Is the general object of our inven¬ 
tion to provide a method of drilling whereby the 
mudding up or penetration of the walls Is avoided B 
and the well Is therefore kept “live” throughout 
the drilling operation. This is accomplished gen¬ 
erally by maintaining a differential between the 
“formation pressure” (the pressure of the gas or 
oil In the formation being penetrated and tending jq 
to flow the gas or oil into the well) and the 'hot- 
tom hole circulating pressure” (the effective pres¬ 
sure exerted on the exposed formation wall by 
the circulating fluid at the bottom of the well 
during periods of circulation, and a factor of 15 
which Is the hydrostatic head of the return col¬ 
umn of circulating fluid). The differential thus 
maintained, is In favor of the formation pres¬ 
sure, that Is. the formation and bottom hole cir¬ 
culating pressures are relatively plus and minus M 
or ex pr ess ed otherwise, the formation pressure Is 
maintained predominant by regulating the bot¬ 
tom hole circulating pressure so It will be of lower 
effective value. 

As a result of this maintenance of differential 05 
pre ssu res, exact and continuous loggings may be 
made ag to the position and productivity of pay 
zones; the producing sands are kept from damage 
by the circulating fluid; accurate knowledge as to 
the nature of producing formations may be had. 39 
since the samples of cuttings brought up by the 
return column of circulating fluid are uncontam¬ 
inated by foreign matter (and this knowledge Is 
useful both during the actual drilling operations 
and In determining such matters as the proper 35 
place me n t of packers and the like during subse¬ 
quent operations on the well); the necessity of 
taking core samples Is avoided; and full “pay 
production” Is assured. 

The above advantages can be gained where 40 
certain well conditions prevail, by the use of clear 
water or clear oil as the circulating fluid, this- 
medium having been employed prior to our pres¬ 
ent invention. For Instance, where the forma¬ 
tion pressure Is such that the well Is capable of 45 
“self-unloading” (a situation where the natural 
gas In the formation acts as an aerating medium 
for the return column, and the formation pres¬ 
sure exceeds the bottom hole circulating pressure 
so the circulating fluid does not prevent the In- 50 
flow of gas or oil from the formation) our Im¬ 
proved method does not have to be applied, 
though It still may be used to advantage In that 
it Is never known at what depth a zone of lesser 
formation pressure may be reached. 56 


However, there art situations where deer 
water or deer oil win not brine about the de¬ 
sired differential between formation pr es su re 
end bottom hole circulating pressure. For in- 
5 stance, there are wells where the formation 
pressure is of such relatively low value, that, 
at a given depth, the hydrostatic head of the 
return column of water or oil would be sufficient 
to create a differential in favor of the drculat- 
10 lng fluid and thus prevent the' inflow of gas or 
oil. and. In effect, "kill” the wen during drilling., 
so none of the yield would rise with the return 
rninmn for observation, measurement or sam¬ 
pling. Such was the case In a well about 8300 
15 feet deep where the formation pressure was about 
1900 lbs. per sq. In., for the return column of 
water exerted at that depth a back pressure of 
more than 3600 lbs. per sq. In. on the bottom 
formation, thus preventing the Inflow of gas and 
20 oil. In that case, later activities proved that 
productive "pay” had been passed through en¬ 
tirely without knowledge of Its existence. 

It Is the meeting of such and similar situations 
to which our invention Is directed, that Is. sttua- 
25 tlons where the bottom hole circulating pressure 
of clear water or clear oil would be such that 
the desired pressure differential In favor of the 
formation gas or dl would not obtain. Gen¬ 
erally. the desired end Is reached by using, while 
30 drilling a, circulating medium which is 

less dense dear water or dear oil, it being 
noted that this is precisely the opposite of ordi¬ 
nary drilling practice where the circulating fluid 
is artificially weighted so as to be much heavier 
35 than water- 

The invention broadly contemplates the use of 
such a medium, irrespective of its constituents 
or method of introduction. We have described 
particular mutium* particular methods of 
40 Introduction which are pr eferred, but these are 
given by way of example and are not to be 
considered as limitative on our broader claims. 

Other objects and features of the Invention 
will be apparent from the following detailed de- 
45 scription. reference being had to the accompany¬ 
ing drawing, in which: 

Fig. 1 is a schematic representation of appa¬ 
ratus used In carrying out our method. 

We have conventionally shown a certain type 
so of drilling equipment which is particularly well 
adapted for use in the employment Of our method.. 
but It will be understood that this Is not at all 
limitative on the invention. 8o also, for pur¬ 
poses of Illustration, we will mention certain 
55 relative pressures and amounts of materials, but 
again these are to be considered merely as illus¬ 
trative and not as critical or limitative. 

The drilling equipment generally indicated at 
If is of the rotary type (though the Invention 
50 is not limited to rotary drilling operations) and 
this equipment is disposed over a well bore tl 
wherein there Is set a casing 12 which extends. 
In effect, from the bottom of stratum If (which, 
for lfcance, may be considered a stratum of 
55 shale) to combination drilling and casing head 
if. Hollow drill stem If. made up of threadably 
connected joints If', carries cutters If which 
may be of any suitable type (for Instance, roller¬ 
bearing, rock bit cones) the bore IT of stem II 
70 opening through a relatively restricted orifice If 
to the bottom of the well bore, here i ndicated at 
If as being located In stratum 21 through which 
the drill Is currently boring. It will be consid¬ 
ered, for the purpose of discussing our method, 
76 that stratum 21 Is oil-and-gaa-bearlng, cavernous 


lime. It win be assumed that this lime presents 
a self-sustaining or n on -dltlnttgrating formation 
and that the "formation prewar*” thereof la 
a pp ro x i m ately 1900 lbs. per sq. In., it being that 
pressure which is effective in tending to flow the 5 
gas and oil into the wdL It is indicated at SI 
that casing 12 is "cemented off”, it following that 
circulating fluid passing downwardly through 
bore 17 and outwardly through orifioe if will 
return to the surface between stem If and cas- 10 
lng 12 . this return column being indicated at 22 . 

Packer head If closes off the top of the an¬ 
nular space between stem If and casing 12. 
though it does not prevent the rotation nor axial 
movement of the stem. The return column is 15 
thus forced to flow outwardly through discharge 
line 22, preferably being controlled in its passage 
by valve means to be described. 

A rotary table is generally Indicated at 21, the 
table being rotated by a d ri ven pinion 2f and 20 
being adapted to be re ci pro ca ted vertically by 
the hydraulic piston arrangement generally Indi¬ 
cated at 27 and controlled by valves 21. Rota¬ 
tive drive and longitudinal feeding or withdrawal 
movement Is imparted to stem II from table 21 25 
through wedge slips 2f, these slips preferably 
being of the type which automatically set In the 
event the drill stem Is driven upwardly by the 
fluid pressure below. 

A circulating swivel ff is applied to the upper 30 
end of stem If, the swivel being su ppor t ed by 
tackle f I which leads to the hoisting drum of the 
draw-works (not shown). Hose 22 leads from 
the source of circulating fluid to drill stem ~ 
bore 17. and when pressure is applied to this 35 
medium it circulates through the path men¬ 
tioned above. However, it is po ss ible to prac¬ 
tice our method and secure our results by a 
reversal In the direction of circulation by Inter¬ 
changing input and o u tp ut connections and , 40 
therefore, where in our claims we specify a cer¬ 
tain direction of circulation. It will be under¬ 
stood this specification is merely given to estab¬ 
lish a path and is not to be considered as limit¬ 
ing those claims to the traversing of that path . 45 
in a particular direction. * 

Our Invention contemplates the pr ess ure ! in¬ 
troduction of a circulating medium having such 
characteristics that, while drilling ahead through 
rotation of the drill stem by table 21 and lmpos- 50 
lng a proper weight on the cutting tool by suit¬ 
able longitudinal adjustment of that table, (or. 
more broadly, while actuating the cutters while 
they are in cutting or operative association with 
the formation) the bottom bole circulating pres- 55 
sure (as defined above) will be less than the for¬ 
mation pressure, or. in the Illust ra tion given, 
shall be less than 1900 lbs. per sq. in. Assuming 
that the well were 8300 ft. in depth. It will be 
seen that were clear water to be used as a cireu- go 
latlng medium this condi ti on would not prevail, 
for the hydrostatic head of the return column 
would be In the neighborhood of 3800 lbs. 
Therefore, the circulating medium must be less 
dense than dear water, and is preferably less 55 
than clear oil The relative density for a gi ven 
operation may be determined from m e as u rement 
of the formation pressure, which measurement 
may previously have been made from earlier 
drilling operations in the same area, and then 70 
calculating the required properties of the circu¬ 
lating medium. In untested formation, circu¬ 
lating fluid of lowest practical density Is used. 

It has been found that a pressure differential 
of about 600 to 800 lbs. per sq. in. gives sattefac- 75 
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tory rente. That la, a etreulattsg fluid is cho¬ 
sen itirh, at 0m vMptt. vlQ give a bot¬ 
tom bole circulating pressure. la the illustration 

I It flea within the scope of oar I n dentio n to em¬ 

ploy any medi u m baring proper characteristics 
for lubricating the cu tt e r s as the? en oou nter the 
fum a ttnn and w h i ch will mate p—ttb the se- 
curement of the above specified di ffer enti al. It 
M may be either a natural product In Itself or aiay 
be made up of a liquid aerated with a gas. It 
may. for Tmtanre. be a natural product bavins 
less testy than dear water or dear all. or It 
may be aO or water aerated by css from any 
15 s ource, the gas and water or cA either betas pre¬ 
mised. or ■»***< after In dividual i n troduction 
to the circulation co ur se. Hereinafter we win 
refer particularty to a drcalatfan fluid made up 
of thf^ryto Just 

9b prio r to its admi ss ion to the drill stem bore, but 
It is understood this is done merely for fflustra- 
ttve yiu pu— and la not to ba wmslrtc rsd as 
tetete on our br o a d e r dolma Likewise, we 

93 water and pi and a particular manner of treat¬ 
ing the discharge of the r e turn column, together 
with certain m e ter in g devices, but it win be mo¬ 
tive cm our broader daime. 

9b water from a supply source S3 is delivered by 
pump M (the del iv ery of w hich may be regulated 
by controlling its wood ****""1** valve M) and 
hue M to manifo l d M. a control valve IT* and 
_ ciifcx 11 m m prscruxj pemg ixzscrpona in 
33 this Sue. Ois under pre—pe is sup plied to Hoe 
It from source ST. the But It leading from 
s our ce ST to manifold It preferably containing 
an orifice meter St of the rec o rd ing type, a con¬ 
trol valve it. and a check valve 41. 
tt T reding from dtochai ge » la line tt which 
opens to a high press ur e separator or "water 
knock-out" tt. The water outlet of s ep a r at o r 
tt is Indicated at U. this outlet preferably be¬ 
ing controlled by valve tt and leading to the 
tt slush pit or . if d esired, to water supply SS. A 

mntpllng tee ettep The oil and gas outlet 
49 from separator 4S leads to the oil and gas 
sgwrator aT. choke valve 4te bring Inte rpos e d in 
tt this Hue. The gas peases off through outlet 4S 
to rite Is preferably interposed an orifice 
meter 4S of tee r e cording type, and the cU dis¬ 
charges through Hue ft to st or ag e tank II which 
may h a v e any *] < ** M * p«f y ir h y that jndi- 
36 cated conventionally at R. 

Wive tt and regulation of pump de li v er y pro- 
ride means for controlling or varying the ratio 
of gas and water which are mixed when they 
reach manifold St. By way of example, on one 
to yefl haring the characteristics given above, that 
h, t300 feet d eep ahd baring about 1900 pounds 
formatter premure in cavernous lime, a propor¬ 
tion of a bout 133 barrels of water per hour with 
tram 700 to 000 cu b i c feet of gas per barrel ta- 
C5 tr oduc a d to that water, gave a resultant bottom 
hole circulating pressore white brought about 
the desired differential, that is. tee bottom bole 
circulating praam™ was about six to eight hun¬ 
dred p ound s Ism teen the formation pressure 
73 and the pm and oil from the formation was 
—of e nte ring the r e tu rn column and being 
thereby to tee surface where It was ob¬ 
served. sampled and uiiauntd, Also, this input 
gave i »m > i* wt ule IT j to the circulating st r ea m 
to elevate the «*«t in iplte of the low density 


of the circulating fluid, this Increase In the veloc¬ 
ity of the circulating fluid to a degree which Is 
high with relation to the velocity had by circu¬ 
lating fluids of the “weighted" type In normal 
drilling, being an Important feature of our in- 5 
ventlon for It makes It possible to elevate rela¬ 
tively heavy cuttings with a fluid of relatively 
low density. 

The return column thus delivers to separator 
tt the aerated circulating fluid, gas and oil or 10 
other products from the formation, and the cut¬ 
tings from the well bottom. 

Knowing the Input of pump tZ, If more water Is 
delivered through pipe 44 than was put In by the 
pump, the driller knows that there Is a water 15 
content In the flow from the formation. The oil 
and gas from separator 41 are separated one from 
the other In separator 4T and a comparison of the 
readings of meters 19 and 49 win advise the oper¬ 
ator whether or not gas Is being delivered from 20 
the formation. The gauge R on tank 94 will give 
a direct reading as to any oil white may have' 
been brought up from the formation by the return 
column. If desired, a test outlet R may be pro¬ 
vided In line 94 so the nature of the delivered oil 25 
may be currently observed. 

When new stands or joints are to be added to 
the drill stem. It becomes necessary to uncouple 
the upper stem-sections, opening the top of the 
stem bore to the atmosphere, which invites a 9° 
“self-unloading” of the aerated fluid from said 
bare. To prevent this. It is preferable to Intro¬ 
duce a quantity of unaerated fluid to the stem 
bore a few minutes prior to breaking the joint, 
this heavier fluid overbalancing the lifting effect 95 
of the aerated fluid below. Of oourae. this in¬ 
troduction is taken Into account when interpret¬ 
ing the readings made subseq u e n tly, that is. after 
the new joint has been added and the Introduc¬ 
tion of aerated fluid Is renewed. Tar Instance. 40 
when the unaerated portion of fluid reaches the 
output meter, said meter will Indicate a substan¬ 
tial decrease In output gas. a reading which would 
be deceptive If It were not recognised as arising 
from the wilful Introduction of unaerated fluid. 45 

With the capacity for measuring relative Input 
and delivery, the operator is kept continuously 
advised as to whether or not gas or oil Is being 
produced. and by studying the characteristics of 
tee delivered material, including the cuttings, be 50 
is able to ascertain continuously the nature of 
both the yield and the formation. Since he 
knows the depth of the well by the length of the 
drill stem In the hole, knows the rate of drilling 
(which Is *mder his direct control) and knows the 55 
length of time elapsing b et w een the Input of cir¬ 
culating fluid and the discharge thereof, his ob¬ 
servation will tell him the precise conditions of 
formation and yield at eve r y depth. It has been 
found possible to log a wen of the depth noted In 00 
as little as two Inch Increments, a feature of par¬ 
ticularly great Importance when drilling at criti¬ 
cal points where the operator must know the 
exact situation, else he may ruin the entire well 
by proceeding too rapidly or In a mentwr im- 45 
proper to the particular situation. 

It will be seen that by pro ce eding under this 
method, all the advantages mentioned In the fdre 
part of this specification are obtaned. it there¬ 
fore being unnecessary to repeat them here. 70 

In drilling through certain s tructur es the for¬ 
mation pressure may Increase to a point where 
the desired differential would be maintained even 
though clear circulation water or oil were used, 
but even In that event it Is advantageous to con- 75 
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tlnuc the oie of the aerated circulating fluid and 
by regulation thereof control the flow from the 
formation. 

Furthermore it la advantageous to continue the 
5 input of gas throughout the entire drilling oper¬ 
ation since the continued drain on the formation 
reduces the formation pressure quite rapidly so it 
Is apt to drop below that degree necessary to 
maintain the differential requisite to continued 
10 inflow of the formation gas and olL On the other 
hand, if the formation pressures are so low that 
even the aerated liquid will not establish the 
desired differential, the use of the aerated liquid 
Is deddely advantageous, as such fluid will pene- 
15 trate the formation to a much less extent than 
would unaerated liquid, reducing the harmful 
effect of Intrusion a corresponding degree. 

In a proven pool where pay depths are known, 
the use of the aerated liquid Is started when the 
20 drill closely approaches but before it reaches, the 
pay depth. On the other hand. In unproven ter¬ 
ritory, the use is started well before there Is any 
likelihood of reaching a pay depth, as far as It 
can be judged from experience. 

25 Choke valve 41a, which may be Introduced in 
the discharge at any point between outlet 21 and 
separator 47, provides means for varying the back 
pressure on the return column and thereby vary¬ 
ing the circulating pressure Independently of 
30 pump delivery and valve 48. This application oi 
back pressure may be exerted on the return col¬ 
umn for purposes of reducing the rate of flow of 
the products from the formation In the event the 
flow Is so rapid that the available tankage (II) is 
35 not sufficiently great to accommodate It, or to 
prevent damage to the formation by an exces¬ 
sively rapid evacuation of the formation gas and 
olL. 

Packing head 14 not only serves as a closure 
40 member for diverting the return flow through 
outlet 29. so the entire yield may be available for 
analysis and storage, but also prevents appreci¬ 
able escape of gases to the atmosphere, thus elim¬ 
inating a hazardous condition which would other- 
45 wise prevail. 

Merely to Illustrate a typical operation, the fol¬ 
lowing examples are given. While drilling ahead 
and preserving the requisite pressure differential 
by the use of the aerated water, if no "open spot” 
50 or productive zones of oil or gas are encountered, 
meter 49 will indicate that the volume of gas de¬ 
livered Is the same as that shown by meter II as 
having been put In at the beginning of a given 
time cycle. It might be supposed that the gas 
55 and water of the circulating medium would tend 
to segregate locally while in transit from meter 
to meter and thus emerge with a ratio quite dif¬ 
ferent from that prevailing at the time of Input, 
particularly since the medium frequently has 
50 to travel downward through 8500 feet of drill 
pipe and then upward through 8500 feet of casing, 
requiring about one hour and twenty minutes to 
make the circuit. Tests have shown, however, 
that the gas and water remain in substantially 
05 the same relative condition throughout the round 
trip. 

If an “open spot” or productive zone In Penn¬ 
sylvania lime Is encountered, that fact becomes 
known as soon as the new production reaches 
70 the surface by way of the return column. If the 
increase is in the form of water-white oil the gas 
meters shows the change most clearly In the 
form cf a volumetric Increase In the gas, since the 
meters show the change most clearly in the 
7ft structure is rather high, it being understood that 


reference la made to a formation mve- 

ly for Illustrative purposes. 

If the Increase is in the form of dark oil, the 
color change from that of clear drilling water 
to that of a dark ail-water mixture is very pod- 5 
tlve and a separation of the ad and water at 
“water knock-out” 41 permits an approximate 
gauge of the oil while drlQinc ahead, and of 
course, gauge 12 gives a complete measure of the 
oil delivery. 10 

81nce the samples of cuttings which are 
brought to the surface by the return column are 
entirely uncontaminated with lighting mate¬ 
rial. sufch as clay used in normal rotary drilling, 
accurate knowledge la had of the formation be- 15 
lng penetrated. 

With all the knowledge aa to formation and 
yield characteristics made possible by the em¬ 
ployment of this method as well ms the fact that 
the formation walls are in no way dogged by 20 
foreign material. It win be seen that the method 
makes It possible to secure production results 
which have heretofore been considered Impood- 
bie. While we have shown and described ajpre- 
ferred embodiment of op In ve n tion. It wfll be 25 
understood that this description is to be con¬ 
sidered as Illustrative of and not limitative on 
the broader claims appended hereto. 

We claim: 

1. The method of drilling a wen through given 30 
formation that compri s es actuating a cutter on 

a hollow drin stem having an outlet near Its low¬ 
er end. the cutter being adapted to operatively 
engage the formation, aerating a liquid at the 
top of the wen and indep en d e ntly of formation 35 
gases and, simultaneously with said actuation, 
circulating said aerated liquid downwardly 
through the stem bore, through said outlet to 
the wen bore and thence upwardly about the 
drill stem to the top of the wen. said liquid in 40 
its downward course, being substantially free 
of solids. 

2. The method of drilling a well through g i ven 
formation, that comprises actuating a cutter on 

a boUowdrtn stem having an outlet near Its lower 45 
end. the cutter being adapted to operatively en¬ 
gage the formation, aerating a liquid at the top 
of the weU and Independently of formation gsses 
and, simultaneously with said actuation, circu¬ 
lating said aerated liquid downwardly through §$ ■ 
the stem bore, through said outlet to the wen 
bore and thence upwardly about the drfll stem 
to the top of the well, and holding the bottom 
bole circulating pressure to a value low e r than 
that of the formation pressure. 55 

3. The method of drilling a wen through g i ven 
formation, that comprises actuating a cutter on 
a hollow drin stem having an outlet near its 
lower end, the cutter being adapted to oper¬ 
atively engage the formation, aerating a liquid at n 
the top of the well and Independently of forma¬ 
tion gases and, simultaneously with said actua¬ 
tion, circulating said aerated liquid downwardly 
through the stem bore, through said outlet to the 
well bore and thence upwardly as a return col- 55 
iimn . about the drin stem to the top of the weU. 
and holding the bottom hole circulating p r e ssur e 

to a value lower than that of the formation 
pressure, and creating back pressure on the re¬ 
turn column at the top of the well. 

4. The method of drilling a wen through given 
formation and exploring the formation while 
drilling ahead, that comprises actuating a cutter 
on a hollow drffi stem having an outlet near Its 
lower end, the cutter being adapted io operative- 75 
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B B zr angsps ths fcrmatlaa, iiarmttac a liquid at ths aerated liquid to the top of the drill stem bora 
top of tta nD and of formation at intervals. 

tana and. simultaneously with aald actuation. 9. The method of drilling a well through given 
circulating aald aerated liquid downwardly formation, that comprises actuating a cutter on 

g g * the stem bore, through aald outlet to a jointed, hollow drill stem having an outlet near 5 

the wen bare and thence upwardly about the its lower end. the cutter being adapted to op- 

drfll stem to the top of the well, holding the bot- eratlvely engage the formation, and. simultane- 

tom hole circulating pressure to a value lower ously with said actuation, circulating aerated 

that of the formation pressure, and meas- liquid downwardly through the stem bore, 

10 urirp the Input and output of circulating fluid, through said outlet to the well bore and thence 10 

5 . The it-*>*«* of drilling a well through given upwardly about the drill stem to the top of the 

formation. that comprises actuating a cutter on well. and. when the bore of the uppermost stem- 

a hollow drill ft—» having an outlet jjear Its joint Is to be opened to the atmosphere, Intro- 

tower end. the cutter bring adapted to opera- during unaerated liquid to the bore of that joint 

15 uveZy engage the formation, and. simultaneously prior to the opening thereof. !5 

with f*«H 1 introducing measured quan- 10 . The method of drilling a well through given 
mw of a li qui d and of a gas into the stem bore, formation, that comprises actuating a cutter on 

aald ns asm 1 il quantities being mixed at the top a hollow drill stem having an outlet near Its lower 

of the well and Independent of formation end. the cutter being adapted to operatively en- 
20 gas aad circulating the mixtur e of gas and liquid gage the formation, and, simultaneously with said 20 
downwardly through said bore, through said out- actuation, circulating aerated liquid downwardly 
tot to'the wall bore and thence upwardly about through the stem bore, through said outlet to the 
the drfll » as a ret u rn column to the top of well bore and thence upwardly about the drill 
the wriL stem to the top of the well, and. when the top of 

•5 g. The of drilling a weD through given the stem bore is to be opened to the atmosphere. 25 

formation, that comprises act u a t i ng a cutter on introducing unaerated liquid to the top of said 
a hoDow drill having an outlet near Its bore prior to the opening thereof, 

tower end. the c u t t e r being adapted to opera- 11 . The method- of drilling a well through 
t tv el y engage the formation, and. simultaneously given formation, that comprises actuating a cut- 
90 with said actua ti o n, introducing measured quan- ter on a hollow drill stem having an outlet near no 
titles of a hquki and of a gas Into the stem bore, its lower end, the cutter being adapted to op- 
mid measured quantities being mixe d at the top eratlvely engage the formation, aerating a liquid 
of the well and being Indepe n d e nt of formation & t the top of the well and Independently of forma- 
gas and circulating the mliture of gas and liquid tlon gases and. simultaneously with said actua- 
33 downwardly through said bore, through said out- tlon, circulating, at relatively high velocity, said 35 
let to the well bore and t hence upwardly about aerated liquid downwardly through the stem 
the drill stem as a return c olumn to the top of bore, through said outlet to the well bore and 
the well, m iwisTTm the gas from the top of th e thence upwardly about the drill stem to the top 
r e turn column, and measuring the gas so mpa- 0 f the well, and holding the bottom hole clrcu- 

40 rated. _ la ting pressure to a value lower than that of the 40 

7 . The wt ***°** of drilling a well through given formation pre ss ure, 
formation, that comprises act u a t i ng a cutt er on . 12 . The method of drilling a well through given 

a drill stem, the cutt er being adap t ed to oper- formation, and exploring the formation while 
ativety engage the fo rmation , and stmultsne- d rilling ahead, that comprises actuating a cut- 
43 ously with said actuat io n , supplying aerated fluid, ter on a hollow drill stem having an outlet near 45 
which Is substantially free of s oli ds, to t he well fts lower end, the cutter bring adapted to op- 
bare near its bo tto m and a dj a cen t the cutter, eratlvely engage the formation, aerating a liquid 
and allowing said aerated fluid to rise to the at the top of the well and independently of forma- 
p nm d tlon gases and. simultaneously with said actua- 

50 S. The method of drilling a well through given tlon, circulating, at relatively high velocity, said 50 
formation, that comprises actuating a cutter on oersted liquid downwardly through the stem bore, 
a hollow drill stem having an outlet near Its throught said outlet to the well bore and thence 
tower end. the cutt e r be i n g adapted to operative- upwardly about the drill stem to the top of the 
tj engage the formation, aerating a l iquid at the well, holding th* bottom hole circulating pres- 
55 top of the well and Indep en d ent ly of fo rma ti o n sure to a value lower than that of the formation 55 
gases and. simultaneously with aald act uati o n, pressure, and measuring the Input and output 
circulating said aerated liquid downwardly of circulating fluid. 

through the stem bore, through said outlet to the EDWIN V. FORAN._ 

well bore and thence upwardly about the drill STANLEY 8 . PARKER. 

00 stem to the top of the well, and introducing un- J. GORDON BIRD. eo 
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3 Claims. 

This invention relates to an apparatus for 
bringing a well Into production and comprehends 
also a novel method for accomplishing that result. 

It is an object of the invention to provide ap- 
5 paratus for perforating a well casing, closed at 
the bottom, to admit oil or gas into the casing 
from which it may be delivered to the ground 
surface. 

Another object of the invention Is to provide 
10 novel means for shooting a well, that is. for per¬ 
forating a well casing to admit the produced 
liquid. The apparatus embodies a tubing having 
displaceable means for closing the lower end of 
the tubing and having a gun perforator on the 
13 lower end of the tubing equipped with means 
for firing a projectile, at the will of the operator, 
whereby the well casing will be perforated, said 
apparatus also embodying means for simultane¬ 
ously closing the upper end of the casing and 
99 for controlling the flow of fluid from the well. 

With the above and other objects in view the 
invention has particular relation to certain novel 
features of construction, operation, and arrange¬ 
ment of parts, and to a novel method, an exam- 
25 Pie of which is given in this specification and 
illustrated in the accompanying drawings, where¬ 
in:— 

Figure 1 shows a side view, partly in section, 
of a casing perforating gun as attached to the 
30 lower end of a closed tubing and shown in posi¬ 
tion to be fired. 

Figure 2 shows a side view, partly in section, 
of the gun after firing. 

Figure 3 shows a side view of the complete 
35 equipment located in a well in position for firing 
the gun, and 

Figure 4 shows a side view of the apparatus 
after the gun has been fired and the apparatus is 
hooked up for production. 

40 Referring now more particularly to the draw¬ 
ings wherein like numerals of reference designate 
the same parts in each of the figures, the numeral 
I designates a well casing having the casing 
head 2 secured to the upper end thereof and 
45 which is provided with a downwardly tapering 
seat 3. The casing head has a valve controlled 
outflow line 4 leading out from beneath said seat. 

In the present illustration the casing I has 
been closed as by cement 5 preferably the method 
00 of cementing the casing will be the method dis¬ 
closed in Patent No. 2,016,919 issued to applicant 
on the 8 th day of October, 1935, although the 
lower end of the casing may be closed in any 
selected manner. The numeral 6 designates a 
55 tubing to be run into the well. On the lower 
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end of the tubing there is a coupling T which has 
an inside downwardly flared seat I and the cou¬ 
pling has perforations 9 therethrough leading out 
from said seat. These! perforations are normally 
closed by a disc II which conforms to the shape • 
of and fits closely in said seat • while the string 
is being lowered. ! 

The lower end of the coupling 7 is closed by 
the plug 11 which is screwed therein and thi* 
plug has a depending mandrel 12 which is fitted 30 
downwardly into a correspondingly shaped socket 
13 in the upper end of the gun body 14. The 
lower end of the mandrel has a depending, ' 
pointed firing pin IK. 

Beneath the socket 13 the body has the radially 16 
extended recess IT which is internally threaded 
to receive the tubular plug It and the recess IT 
is reduced and Inwardly extended at its inner 
end to receive the cartridge 19 containing an 
explosive. A container 29, carrying a primer 20 
charge is screwed downwardly Into the body at 
the bottom of the socket 13 and is provided with 
a percussion cap 12 aligned underneath the firing 
pin It. The primer charge in the container 29 
Is in communication with the main charge in 25 
the cartridge 19 through a small opening 23 in the 
cartridge. 

In the plug It there Is a projectile 24, formed 
of suitable hard material, whose outer end is 
pointed and whose Inner end Is welded, or other- 30 
wise fastened to the plug It. 

When the apparatus Is assembled the firing 
pin It will be held above and spaced from the 
percussion cap 21 by means of a shearable pin 
29 which passes through the body *nd the man- 35 
drel as shown in Figure 1. 

The inner wall of the socket 13 has the down¬ 
wardly pitched Vatchet teeth 29 with which a cor¬ 
respondingly toothed [dog 27 engages. This dog 
is mounted in a socket 29 in the side of the 40 
mandrel and 1 s held yieldably outwardly by means 
of a suitable pressure spring 29 which maintains 
said teeth in interengaging relation. 

When it Is desired to bring In the well the 
inside of the casing is first washed to displace 45 
the heavy drilling fluid containing mud and this 
washing process is continued until substantially 
clean water is contained within the casing. The 
apparatus is then assembled as shown in Figure 2 
and lowered until the! lower end of the gun body 50 
lands on bottom. The weight of the tubing fi is 
then released causing the pin 29 to shear and 
causing the firing pin to strike and discharge the 
percussion cap 21 whereby the charge will be 
ignited and sufficient pressure built up to disrupt 99 
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the welding or other anchoilng means of the 
projectile 24 thus farcins said projectile outwardly 
at high velocity through the casing forming the 
perfor a tion 39. H Is. of course, to be understood 
5 that more than one projectile may be employed 
if desired. Usually a number of perforations will 
be formed, in a manner however, similar to that 
above stated. The perforation 20 will, of course, 
be made opposite oil bearing strata 31. 

10 6s the tubing S is lowered the tapered pressure 
head 31 at the upper end thereof will seat in 
the seat 3 and the flanges of the casing head and 
press ur e head may be bolted together by the 
bolts 32. The flow connections as 33 may be then 
U hooked up and a weight dropped through the 
tubing to the disc II to permit the in¬ 

flowing oil to flow into the tubing through the 
perforations 9 and pass thence to the ground 
surface in the usual way. 

20 Should it become nece ssa ry to remove the gun 
tram the well, the dog 27 will engage the teeth 
29 of the body It so as not to leave said body'in 
the well. 

The dr a w in g s and description disclose what is 
2 $ now to be a preferred form of the 

i n vention by way of illustration only, while the 
broad principle of the invention will be defined 
by the appended claims. 

What I claim Is:— 

90 I. Apparatus of the character described com¬ 
prising a gun body shaped to be lowered into a 
wen. a projectile, explosive means effective, upon 
tgwttfcwy to eject the projectile, a tubular string 


for lowering the body Into the well, means for 
connecting the body to the string permitting 
movement of the string relative to the body but 
preventing disconnection of the body from the 
string, means for igniting the charge upon such 5 
relative movement, said string having an inlet 
at its lower end and displaceable means normally 
closing the inlet against Inflow of liquid whereby 
the string will be lowered empty into the well. 

2 . m combination a casing in a well closed at 10 
its lower end. a tubular string having a lower end 
opening and displaoeable means normally closing 
said opening, means at the upper end of the 
casing and string, respectively, for closing the 
upper end of the casing upon lowering the string 15 
to final position, a gun having a radially directed 
projectile therein, on the string and means for 
causing the ejection of the projectile solely by 
the final lowering movement of the string. 

3. Apparatus of the character described com- 2 o 
prising a gun body shaped to be lowered into a 
well, a projectile, explosive means effective, upon 
ignition, to eject the projectile, a tubular string 
for lowering the body into the well, means for 
connecting the body to the string permitting 25 
movement of the string relative to the body, but 
preventing disconnection of the body from the 
string, means for igniting the charge upon such 
relative movement, said string having an inlet 
through the wall thereof at its lower end and 30 
above said body for permitting entrance of well 
liquid into the string. 

WALTER L CHURCH. 
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UNITED STATES PATENT OFFICE 


uum 

METHOD AND APPARATUS FOR 
COMP LE T I NG A WELL 



Houston, Tex., urifnor to 


J. H. McEvoy A Company, Houston, Tex^ a 


apfcnihi March 13, 
It CTahns. 

I 

This inv e n tio n relates to a method of and ap¬ 
paratus for completing a well. Including the 
running of s c r een and Into the well and 

■»ctw| th> m wtoi wy W Hium of high pres- 
5 sores not compensated for. 

m certain oQ He l ds formations having extreme¬ 
ly high gas pr e ssu re s are freq u ently encountered. 
In such formations it Is desirable to complete the 
drilling under the existing formation pressure. 
19 and It Is possible fay methods and apparatus here¬ 
tofore known to do this., to remove the drilling 
eq uipmen t tram the well under pre ssur e, and to 
run Into the weQ under pressure a string of tub¬ 
ing for production p ur po ses . However, with such 
15 e qu ip men t it has not been possible heretofore to 
inser t Into such a wen more a very limited 
length of screen ttnei such as Is ordinarily set 
in and below the lower end of the well casing. 
In many cases, however. It Is desirabk? to Insert 
jo into such a well a much greater length of sc re e n 
and finer than has in the past been possible. All 
this must be done, of course, without releasing 
the pre ssur e existing within the wen. the same 
being controlled solely by the valves and other 
equipment at the top of the wdL 
It Is an object of this Invention to provide a 
m eth od of and apparatus for t i ng intn a wefl 
a screen and Hner of any desired length without 
releasing the pres sure existing within the wen. 
50 It Is a further object to provide means for run¬ 
ning such screen or perforated pipe and the 
necessary tubing for prod uc tion purp o ses Into a 
we ll w ithout at any time releasing the pre ssu r e 
existing t h ereto and for setting said scr ee n and 
35 User, p a rking the same, and completing the wen 
while sun the wen control 

and without knwrtg the natural formation pres¬ 
it is a further object of this invention to pro- 
40 vide equipment by which the sand formation 
may be ac t u a ll y drilled or reamed with the screen 
as sembl y at the same time the wen may be flowing 
under control. 

It is a further ob j ect of this invention to pro- 
45 vide equipment and a process whereby wefls us¬ 
ing screens and liners may' be set or recondi¬ 
tioned without necessity of r wi wwthwi hy¬ 
drostatic mnd pressure to keep the wen under 
control during sach operations. 

50 With the above and other objec ts to view, this 
i n v en tion consists of the various parts and com¬ 
binations, to gether with the methods of opera¬ 
tion set forth to th? accompanying drawings 
and following description, it being distinctly un- 
55 afaiwrf however, that the same are by way of 
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Illustration and example only, and are not to be 
taken as to any way limiting the scope of this 
Invention. Such limitation Is to be only by the 
prior art, and by the terms of the appended 
claims. 5 

Referring now more particularly to the draw¬ 
ings In which like numerals Indicate correspond¬ 
ing parts throughout: 

Fig. 1 Is a view partly to vertical cross section 
Illustrating the equipment and method for to- 10 
serttog screen and liner into a well under pres¬ 
sure. 

Fig. 2 is a view similar to Fig. 1 showing the 
same equipment in a different position. 

Fig. 3 illustrates the lower end of the string of 16 
screen, together with the shoe which is employed 
an the lower end thereof. 

Fig. 4 is a view similar to Fig. 3, but illustrat¬ 
ing further the make-up of the screen to be run 
under pressure. 20 

Fig. 5 Illustrates a portion of the liner and the . 
packing apparatus by which the liner and screen 
are packed off to the lower end of the casing. 

Fig. 6 Is a view illustrating the method of mak¬ 
ing up the tubing for running the same into the 25 
well under pressure according to thi« invention. 

Fig. 7 is a view partly in vertical cross sec¬ 
tion illustrating the details of construction of the 
shoe at the lower end of the liner. 

, Fig. 8 is a view partly to vertical cross section 30 
illustrating the details of the Joints between the 
successive sections of sc reen as they are run Into 
the well under p re ssu re. 

Fig. 9 is a horizontal cros s section taken along 
the line 3—9 of Pig. 7. 35 

Fig. 10 is a view showing a slightly modified 
form of the valve Illustrated to the shoe of Fig. 7. 

Fig. 11 Is a view Illustrating the . means and 
method of running the tubing Into the well un¬ 
der pressure after the sc r e e n has passed the up- 40 
per end of the wefl. 

Fig. 12 Is a view illustrating a modified form 
of equipment for the upper end of the wen for 
running the sc r ee n , liner and tubing Into the 
well under p r e ssur e. 45 

Fig. 13 Is a view illustrating one form of hang¬ 
er for the tubing being lowered Into position with¬ 
in ttw rairiny bea d. 

Fig. 14 Is an enlarged view Illustrating the 
hanger of Fig. 13, and the means whereby It is 50 
locked in position within the casing bead. 

Fig. 15 is a horizontal cross section taken along 
the Pne li—If of Fig. 14. 

Fig. 16 Is a horizontal cross section tak e n along 
the line 16—16 of Fig. 14. 


55 
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Fig. 17 Is a view similar to Fig. 13 but illustrat¬ 
ing a different form of hangar for the tubing. 

Fig. 18 is a view partly in vertical cross section 
Illustrating the hanger of Fig. 17 as it is being 
f locked into position. 

Fig. 19 is a horizontal cross section along 
the line 19—19 of Fig. 18. 

Fig. 20 is a view partly in vertical cross sec¬ 
tion illustrating the upper end of the well after 
10 the same has been completed. 

Fig. 21 is a fragmentary cross section showing 
a slightly modified means for securing the bang¬ 
er in the head. 

Referring now to Fig. 1 in detail, this illus- 
16 tration shows the equipment at the top of the 
well after the drilling equipment has been re¬ 
moved from the well under pressure, and the set¬ 
ting shoe and screen have been started into the 
well. 

20 in this figure, the numeral I illustrates the 
casing of the well on the upper «»nd of which is 
mounted the casing head 2. To the flange S on 
the upper end of this casing head is secured the 
lower flange 4 of the gate valve 5. The casing 
25 head 2 is provided with lateral openings 6 and T 
to which are connected nipples 8 and 9 , respec¬ 
tively-, each of these nipples being controlled by 
a valve, those shown being indicated by the nu- 
merals 19 and 11. To one of these valves 18 may 
30 be connected a pressure gauge 12 for indica ting 
the pressure within the casing, and to the other 
may be connected a fitting IS in the form of a 
cross. The openings from this cross may be 
utilized in any desirable manner, some as illus¬ 
trated at 14 being capped, others such as IS being 
used for flowing purposes, and still others being 
provided with flanged fittings IS and capped or 
otherwise utilized. 

The gate valve S is operated by the customary 
40 hand wheel 17, suitable glands and poctring* It 
being provided to permit the passage of the valve 
stem 19 into the main valve body. 

The upper flange 29 of the gate valve S is adapt¬ 
ed to receive the lower flange 21 of a ram type 
45 blow-out preventer 22. This preventer, while 
preferably of the ram type, may be of any well 
known construction. In this instance, it is pro¬ 
vided with rams 29 operated by suitable stems 
24 and having packing rings 28 provided there- 
50 on. The rams 29 of this preventer are prefer¬ 
ably of such size as to fit around the tubing which 
is to be later run into the well. 

The upper flange 24 of the preventer 22 re¬ 
ceives the lower flange 27 of a second blow-out 
55 preventer 29 of the same type. The rams 29 of 
this preventer, however, are of such size as to 
fit about the liner and screen to be run into the 
wen, and are provided with packings 99. 

To the upper flange 91 of the preventer 28 
60 there is secured a flanged fitting 92 which thread- 
edly receives the lower end of a length of pipe 
99. The upper end of this length of pipe is pro¬ 
vided with a second flanged fitting 94 farming a 
stuffing box to receive a packing 98 held in place 
65 by a gland 94. A section of tubing 97 of suit¬ 
able size is passed through this 98. and 

is provided with a guide and stop ring 99 on its 
lower end so that it may slide up and down with¬ 
in the pipe 99. 

70 At its upper end the tubing 97 is provided with 
a fitting 99 forming a second packing box adapted 
to receive a compression ring 49 and a packing 41. 
this packing being compressed by a gland 42 held 
in place by a suitable nut 49. It will be under- 
75 stood that the parking 41. the gland 42. and the 


compression ring 49 may be split so as to be the 
more readily removed from and be placed upon 
the tubing or liner as the case may be. The 
packing 41 is of such size as to fit snugly about 
a section of pipe of the diameter of the liner 5 
and the screen. 

The fitting 99 is provided with laterally extend¬ 
ing ears 44 on its outer surface, these ears being 
adapted to receive the snub lines 49 and lift 
lines 49, the function of the same being as here- 10 
inafter set forth. 

As illustrated in this figure, a set shoe consisting 
of lower and upper portions 47 and 48. respec¬ 
tively, is secured to the lower end of the lower 
section of screen 49. To the upper end of this 18 
section of screen is coupled by means of a collar 
89, a short section of] blank pipe 91. On the 
upper end of this section SI there is a second 
collar 82 to which a second section of screen 89 
may be connected. In like manner, a collar 94, a 20 
second section of blank pipe 94, and a collar 84 
may be secured to the upper end of the section of 
screen 89. It win be appreciated that any num¬ 
ber of sections of screen may be joined together 
in this fashion, depending upon the length of 25 
screen desired to be set in the well. 

Extending upwardly through the sections of 
screen is a tubing 87. the purpose and manner 
of connecting the same being illustrated in de¬ 
tail in Figs. 7 and 8 . A small stopcock or valve 90 
89 is employed for the purpose of relieving pres¬ 
sure within the pipe 99, as will be hereinafter 
explained. 

The structure and manner of connecting the 
sections of screen together is illustrated more in 35 
detail in Figs. 3 and 4. In Fig. 4 an additional 
section of screen 89 is shown s ecure d to the collar 
94. and a collar 44. a short section of blank pipe 
41, and a collar 42 art; mounted on the upper end 
of the screen section 89. The liner 99 is con- 40 
nected to the collar 42 and is built up in a man¬ 
ner similar to that described In connection with 
the sc reen, as illustrated, this liner consists of 
the section 49. the collar 48. the short section of 
tuhlng 84. the second collar 47, a second section ^ 
of liner 48. and a collar 99. The number 79 
which is secured to the collar 99 carries a shoul¬ 
der 71. and a section 72 slidable with respect to 
the section 79 is mounted above the shoulder 
71. Between the section 72 and the shoulde r 71 50 
is positioned the customary canvas or robber 
packer 79 which may be of any suitable wen 
known form. A setting tool for this packer is 
provided an the tubing 17 at 74. and Its opera¬ 
tion wffl be described in a later paragraph. M 

The tubing which has been referred to is made 
up of sections 87 joined together by short sec¬ 
tions of tubing 79 which are coupled to the sec¬ 
tions 97 by coupling!; 79 and 77. respectively. 

Referring to Fig. 7. the setting shoe is Ulus- w 
trated. the lower section 47 of the same being 
provided with fins or blades 99 which are cus¬ 
tomarily provided on setting shoes. This section 
is likewise formed with openings 91 and 82 for 
the purpose of permitting washing fluid to be K 
forced theret h rough. Within the section 47 is a 
valve 99 carried hy a valve stem 94 which in turn 
is guided hy a guiding sleeve 88 . The valve 89 is 
normally u r g ed by the s pri n g 99 toward sratlng 
engagement with a valve seat 91 formed In the 70 
lower end of a ring 89. The ring 89 is thread- 
edly carried hy the u pper end of the section 47. 

Within the upper s ection 49 of the — 
shoe there is provi d ed a key way adapted to re¬ 
ceive a key 89 p ro vi din g a sliding but non-ro- 75 
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tahMe engagement with a nut 91 mounted there¬ 
in. This nut ft is provide with coarse pitch 
Acme threads 91 adapted to receive the similarly 
farmed threads 92 on the lower end of the fitting 
5 92. The lower end of this fitting seats at 94 in 
a seat provided therefor in the upper portion 
of the ring SS. A bridge 95 is provided within 
the fitting S3 for the purpose of contacting the 
*±eir! 95 on the upper end of the valve S3 to hold 
10 the valve 83 in open position while the fitting 
S3 is in place to prevent erosion while drilling 
with the set shoe section. 

Within its upper portion the fitting 93 is pro¬ 
vided with a cup 97 suspended therein, a space 
15 st hrirtg provided around this cup for the circu¬ 
lation of fluid. The cup 97 is of a size to slld- 
frn g i y receive the plug 99, an opening 180 being 
pr ovi d ed in a lateral wall of the cup to permit 
the plug to move downwardly into the cup. 

20 normally, plug 99 is held in its uppermost 
with the portion 191 thereof seated 
ayf-rrcf a seat 182 formed on the lower end of a 
connection 183. The natural pressure of the well 
will ordinarily bold this plug in its upper posi- 
25 non. The ring 183 Is threaded at 184 Into the 
u ppe r end of the fitting 93 so as to form a con¬ 
tinuation thereof. The upper end of the plug 99 
is provided with a connection 195 for an over¬ 
shot. The ring 183 is internally threaded at Its 
30 up per to rece i ve the lower end of the lower 
section of tubing 57. 

m Kg. 8 will be seen the manner of connect¬ 
ing the sections of tubing within the screen while 
the is being run. The sections of tubing 

35 57 are simply connected by collars 187 in the 
m e tr grt m r y manner, but the sections 57 are formed 
of *nrh length and arc so positioned that the 
joints provided by the collars 187 will fall be¬ 
tween the ends of adjacent sections of screen 
40 and within the short sections of blank pipe such 
as 51. In order to prevent the pressure from the 
well into the Interior of the lower 

section of s cree n and up along the tubing to the 
next section of sc ree n and out again, the upper 
45 <*nd of each section of tubing 57 is surrounded 
adjacent the collar 187 with a packing ring 188 
which pacts off the space between the tubing 
sec tion 57 and the short sections of tubing inter¬ 
posed b et w e en the screen sections such as illus- 
50 trated at 51. it being also understood that in 
some wells the tubing collars can fit close to the 
inside of the blank pipe 51 and form a substan¬ 
tial seal. 

After the drilling eq uipm ent has been removed 
55 from the well, the valve 5 is closed and the ar¬ 
rangement illustrated in Pig. 1 is mounted there¬ 
on. In so mounting this arrangement, however, 
the setting shoe is first secured to the lower end 
of the lower section of screen and the tubing se- 
eo cured to the inside thereof as previously de¬ 
scribed. This setting shoe is then suspended 
within the apparatus above the gate valve 5 and 
below the stuffing box carrying the packing 35. 
If only one section of screen is desired, the blow¬ 
er out preve n ter 28 may then be closed upon the 
short section of blank pipe 51 at the upper end 
of this first section, the liner and tubing secured 
thereto, the gate valve opened, and the running 
thereof carried out as hereinafter described. 
70 Where a number of sections of screen are de¬ 
sired. however, the second section is mounted 
above the first section, as shown in Pig. 1, and 
the rv f ~ k "i r> r 41 is placed about this second sec¬ 
tion at the upper end of the tube 37. The valve 
75 f may now be opened and the telescoping tubing 


section 37 snubbed downwardly by means of the 
lines 45 until the short section of tubing 51 is 
opposite the rams of the blow-out preventer 28. 
These rams are then closed, the pressure is bled 
from the pipe section 33 by means of the valve 6 
58. the packing 41 is removed, another section of 
screen and another short section of blank pipe 
are secured to the upper end of the section 55, 
and the packing 41 again placed in position about 
the upper short section of blank pipe. It will be 10 
understood that at the same time another section 
of the tubing 57 will be added. After the packing 
41 has thus been placed in position, the blow-out 
preventer 28 may again be opened and the next 
section of screen snubbed into the well by the 15 
lines 45. the rams being closed about the next 
succeeding short section of blank pipe. It will 
readily be seen that this process may be carried 
on indefinitely until any desired length of screen 
has been run into the well. When the last section 20 
of screen has been secured, and it is desired to 
attach the liner, this is done as illustrated in 
Pigs. 4 and 5. A packing similar to that Illus¬ 
trated in Fig. 8 is placed about the tubing above 
the last section of screen, and no further such 25 
packings need be employed. In the m ann er just 
described for running 'the screen, any desired 
length of liner may be run. the packing being 
mounted on the last section of liner as illustrated 
in Pig. 5. 30 

With the blow-out preventer 28 closed about 
the last short section of blank liner, such as 68 
in Kg. 5. a packing of smaller diameter is pro¬ 
vided of a size adapted to fit around the tubing 
57. The first section of tubing above the liner 35 
is then added and the new packer placed there¬ 
about. The blow-out preventer 28 is then opened 
and the tubing is run In until the upper section 
of the liner is below the blow-out preventer 22 . 
This blow-out preventer is then closed about the 40 
tubing, and the blow-out preventer 28 and the 
equipment tbereobove is removed. During this 
operation the well is held under control by the 
blow-out preventer 22 sealing the space between 
the casing and the tubing, and by the plug 99 45 
sealing the lower end of the tubing. There is 
then placed In position on the well above the 
blow-out preventer 22 the equipment Illustrated 
In Pig. 11 consisting of the blow-out preventer 
109 and the short section of pipe 1I0 carrying at 50 
its upper end the block I 11 , with hold-down slips 
112 adjustable by means of a hand wheel 113. 

Clamped around the pipe section 110 below 
the block III Is a cross arm 114 carrying at its 
opposite ends pulleys 115. The tubing section 55 
57 which projects through the slips 112 is moved 
downwardly by a block 116 carrying snubbing 
slips 117. These slips are carried and operated 
by levers 118 having springs 119 normally urg¬ 
ing them out of engagement with the pipe. Se- 60 
cured to these levers are the opposite ends of 
the snubbing line 120 . this line passing from the 
respective levers downwardly and around the 
pulleys 115, and upwardly therefrom and over 
the pulley carried by the block 121 and the cable 65 
122. Thus It will be seen an upward movement 
of the cable 122 will serve to move downwardly 
the block 116 and the slip 117 thus slipping the 
tubing 57 downwardly through the slips 112 and 
the blow-out preventers 189 and 22. When a 70 
collar forming a Joint between the tubing sec¬ 
tions has been moved downwardly to a position 
just above the rams of the preventer 22 . the pre¬ 
venter 109 is closed and the preventer 22 is opened 
to permit this collar to move on downwardly. 75 
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the setting shoe has approached the bottom of 
the well in a a manner readily apparent. 

In Fig. 12f is illustrated an optional form of 
5 structure for running the screen and tubing 
under pressure. In this form, the telescoping 
joint shown in Figs. 1 and 2 is eliminated, and 
in its place there is provided a lubricator joint 
123 mounted on top of the pair of blow-out pre- 
10 venters illustrated in Fig. 1, a blow-out pre¬ 
venter 124 being mounted on top of the lubricator, 
and another blow-out preventer 125 mounted on 
top of the preventer 124. When screen is being 
run, it is made up in the same form as previous¬ 
ly ly described, the shoe being lowered below the 
lower preventers, while the gate valve 5 is still 
closed. The first section of screen is secured 
to the shoe when it is lowered, and the first short 
section of tubing between the first section of 
20 screen and the second section is also in place. 
A handling nipple 126 is then screwed into this 
short section of tubing. The blow-out preventer 
125 is now closed about the handling nipple (26 
above the short section of tubing, and the gate 
25 valve 5 is opened. The handling nipple which 
now suspends the first section of screen and 
the shoe, is forced downwardly through the blow¬ 
out preventer 125 until the short section of blank 
pipe is positioned within the blow-out preventer 
80 26, The blow-out preventer 28 is then closed, the 
preventer 125 is opened, and the handling nipple 
is withdrawn. A section of tubing such as passes 
through the screen is then inserted into the joint 
which is within the short connecting section of 
85 blank pipe and is screwed into place, and the 
second section of screen is screwed into place. 
Another short section of blank pipe is then con¬ 
nected to the upper end of the second section of 
screen and the handling nipple attached thereto 
40 as in the previous Instance. The upper preventer 
125 may then be closed again about the handling 
nipple 126 and the lower preventer 28 may be 
opened, at which time the screen and handling 
nipple may again be slid down through the pre- 
45 venter 125 and the process repeated until any 
desired length of screen has been run into the 
well. When the last section of screen and liner 
has been run into the well, the handling nipple 
is then dispensed with and instead the section of 
50 tubing which is next to be run in is put in place, 
and the preventer 124 is closed thereabout. The 
preventer 28 can then be opened from its clamped 
position around the liner, and the tubing slid 
downward through the preventer 124. When the 
55 coupling of the first joint of tubing has passed 
below the preventer 22 , this preventer may then 
be closed, and the preventer 124 opened. It will 
be understood that the blow-out preventers 22 
and 124 are provided with rams of such a size 
00 as to fit about the tubing to be run in, while the 
preventers 28 and 125 are provided with rams 
adapted to fit about the liner and the sections 
of blank pipe between the sections of screen. 
After the first section of tubing above the liner 
05 has been run in and the preventer 22 closed 
thereabout as above described, all of the equip¬ 
ment above this preventer may then be re¬ 
moved and replaced with the blow-out preventer 
109 and the other equipment shown in Fig. 11. 
70 The running of the tubing is then continued as 
described in connection with Fig. 11. 

For the purpose of hanging the tubing after 
it has been run into the well, and it is desired 
to hang the upper end of the tubing and prepare 
75 the well for production, there is provided a corn- 


internal portion 128 adapted to threadedly re¬ 
ceive the upper end of the tubing. This hanger 
has an outer frusto conical surface about which 
are positioned packing rings (29, and is provided 5 
adjacent its upper end with & shoulder 186 
against which a nut (3(jls adapted to bear to 
hold the hanger in position within the casing 
head. The nut 131 is provided with external right 
hand threads 132 of the well known Acme type. 10 
These threads are of a size to cooperate with the 
threads 133 formed in the interior of the upper 
part of the casing head 2 , and when the hanger 
is thus secured in position the rings (29 will co¬ 
operate with the frusto conical seat (34 in the 15 
casing head to support the hanger therein and 
to form a fluid seal therewith. 

In the upper part of the hanger (27 there 
are formed left hand internal Acme threads (35 
for the purpose of receiving the external Acme 20 
threads 136 provided on the handling tool. This 
tool is carried by the lower end (37 of a handling 
nipple 138, and consists of the portion (36 al¬ 
ready referred to and a wrench portion (39. 
The portion 136 is provided with a laterally ex- 25 
tending lug 149 which is slidably mounted within 
a groove formed in the inner wall of the wrench 
139. In landing the tubing hanger, an addi¬ 
tional auxiliary ring 141 is provided, said ring 
being internally threaded to be screwed onto 30 
the handling tool 136 above the upper end of 
the hanger (27. A stop (42 is provided at the 
upper end of the slot ip the wrench (39, and 
a second stop (43 at the lower end thereof for 
the purpose of retaining the wrench in position 85 
and preventing it from sliding off of the handling 
tool 136. 

When it is desired to land the tubing, the 
joint where the tubing is to be landed is drawn 
up above the lower of the blow-out preventers 
which will fit it. and said preventer is then closed. 
The upper of the preventers may then be opened 
and the handling nipple which has theretofore 
been used in manipulating the tubing can be re¬ 
moved. The hanger 127 is then screwed into 45 
place on the upper end of the tubing, and the 
handling nipple and the handling tool are con¬ 
nected to the hanger as illustrated in Fig. 14. 
After this is done, the upper preventer is again 
closed about the handling nipple and the lower M 
preventer opened, whereupon the hanger and 
tubing are lowered upon the handling nipple 
until the hanger seats within the casing head and 
forms a seal with the walls 134 of the casing 
•head. Rotation of the handling nipple to the 55 
right will then cause the ring or nut 131 to be 
screwed down, thus securing the hanger (27 in 
place. At this same time, however, the handling 
tool will be unscrewed from the interior of the 
hanger because of the fact that the threads 00 
135 are left hand threads. Due to the fact that 
the ring 141 is used, the handling tool will be 
disengaged from the hanger prior to the 
that the ring 131 is screwed in tight. Thus upon 
tightening of the ring 131 the handling tool and 05 
handling nipple may be removed. 

It is noted that the handling tool is so designed 
that the hanger may be removed as well as put 
in position thereby. When it is desired to re¬ 
move the hanger, the handling nipple tool 70 
are lowered without the ring 141, and are rotated 
to the left. The wrench (36 will naturally drop 
down into the socket within the ring (31 and 
will serve to unscrew this ring from its position 
within the head. At the same time, the handling 75 
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tool ISt win be scre w e d into the tipper end of 
the banger. Doe to the absence of the ring 141, 
the ring ISf will be disengaged from its threads 
within the head prior to the time that the han- 
5 dling tool I St is fully scr e w e d down into the 
hanger 1ST. When it has thus been screwed 
down, the ring ISI is already released, and the 
hanger may be readily withdrawn from its seat - 
within the casing head. 

10 In Figs. 17. 18 and 19 a somewhat different 
form of hanger is illustrated. This hanger 144 
is p rovided with packing rings I4S which may be 
identical with those shown In Fig. 14, and with a 
ring 14$ which may be identical with the ring 131 
IS of Fig. 14. This ring 14$ bears against a shoulder 
147 in substantially the same manner as previous¬ 
ly described. 

The hanger of Figs. 17. 18 and 19 differs from 
that illustrated in Figs. 13,14 and 15 in that it is 
20 not internally threaded either for the purpose of 
securing it to the tubing, or for the purpose of 
receiving a handling tooL In securing this 
h anger in p l a ce , the only tool employed is a 
wrench which may be of the form illustrated in 
25 Fig. 18 at 148. this wrench being carried by a 
nipple 149. 

In utilising this form of hanger, a special sec¬ 
tion of tubing 158 is employed at the upper end 
of the tubing string. This section is provided 
30 with an externall y upset portion having threads 
ISI adapted to receive the ring 152. At its up¬ 
per end. it is provided with an enlarged collar 153 
against which rests a ring 154. The hanger 144 
may be inserted into the head at any time during 
35 tiie running of tubing, or after ^ tubing has 
been run. and is simply allowed to rest within its 
seat in the casing head surrounding the tubing. 
Be tw een the rings 152 and 154 there may be pro¬ 
vided a split filler ring 155 which is of such a di- 
jg ametrr that it will pass through the hanger 144 
as will also the rings 152 and 154. The tubing 
may then be manipulated as desired under pres¬ 
sure while setting the packer 73 and positioning 
the tubing until it is desired to hang the same, 
45 w h en it is drawn up above the blow-out prevent¬ 
ers and the e quip ment illustrated in Fig. 18 is 
placed thereon. This equipment consists of up¬ 
per and lower split rings 15$ between which Is 
placed a split packing 157. It will be noted that 
30 these rings and packing are held in place by the 
rings 152 and 154. it being understood, of course, 
that the filler ring 155 is removed before this 
e qu ipment is put in place. When the tubing is 
lowered with this equipment in place, the shoul- 
35 der at the lower end of the lower ring I5C will 
come in contact with a seat provided therefor in 
the lower portion of the hanger 144. This will 
cause the split ring I5C to move upwardly com¬ 
pressing the packer 151 against the upper split 
qq ring 15$ and providing a seal between the upper 
end of the tubing and the interior of the casing 
head. The weight of the tubing will at all times 
augment this seal. After the tubing hAs thus 
been landed within the hanger 144, the handling 
55 section or nipple may then be removed and the 
wrench 148 inserted for the purpose of screwing 
the ring 14$ in place and locking the tubing 
hanger in its seat. 

In flnteMng & well with the equipment which 
•0 ha«; been described, the screen and tubing will 
ftrxt be run in as hereinbefore described. After 
the set shoe has reached the bottom of the well, if 
tiie of the well is clean and does not re¬ 

quire uaj further drilling in or washing, the 
-5 is rotated to the right for the purpose of 


disengaging the threads 12 (Fig. 7) from the 
threads tl, thereby releasing the tubing from the 
set shoe. The tubing is then raised permitting 
the valve S3 to dose against its seat $7, and the 
packing between the liner and the casing is set 5 
in the ordinary manner. That is, the tubing Is 
raised until the setting tool 74 engages the up¬ 
per end of the lino*, and the tubing is then 
lowered and by its weight causes the expansion of 
the packer 73. During this operation, pressure 10 
is excluded from the tubing by means of the plug 
valve 99 shown In Fig. 7. The hanging of the 
tubing may be carried out under full pressure 
control as above set forth with either of the 
hangers described. 13 

After the tubing been hung, the pressure of 
the wen is under control because of the fact that 
the hanger serves to seal the space between the 
tubing and tbe while the passage through 

the tubing is sealed by the plug valve at the lower 20 
end thereof. Thus, after the tubing has been 
hung, it is permissible to remove the gate valve 
5 and all the equipment above this gate valve 
without releasing the pressure within the well. 
The so-called “Christmas tree” may then be 25 
built up as Illustrated in Fig. 20, a gauge 181 be¬ 
ing connected to one of the flow lines of the cas¬ 
ing head through a valve 182 , and the other flow 
linp being connected through a valve 183 to a 
cross 164. Any suitable connections with this 30 
cross may be provided, among which it is desir¬ 
able to employ a bypass nipple 165 by which pres¬ 
sure from the casing may be bypassed into the 
t uhing and vice versa. To the upper end of the 
casing head there is connected a flange fitting 35 
166 and a valve 167 leading to the customary 
nhrtko |$s. A gauge 189 may if desired be pro¬ 
vided for indicating the tubing pressure. 

When these connections have been completed, 
the well pressure will exist within the space be- 40 
tween the tubing and the casing, and upon open¬ 
ing the valve 162 this pressure will be registered 
on the valve 161. Upon opening the valves 163 
and 167. the pressure from this space within the 
casing may be bypassed through the nipple 165 45 
nnH choke 168 into the tubing, thus equalizing the 
pressure inside and outside the tubing. In most 
cases, this will be sufficient to cause the dropping 
of the plug 99 and will thus open the tubing to 
the pressure within the well. The valves em- 50 
ployed in the Christmas tree may then be manip¬ 
ulated to control the production in the ordinary 
manner. If the pressure obtained by bypassing 
from the casing as just described is insufficient 
to cause the dropping of the plug 99. additional 55 
pressure may be supplied by a pump or the like 
to bring about this result. When upon lowering 
the screen tubing into the well obstructions 
are encountered which make it necessary to wash 
down through the tubing and through the shoe. qq 
this may be accomplished by simply connecting a 
pump to the upper end of the tubing and pumping 
downwardly. In this Instance, however, where the 
form of shoe illustrated in Fig. 7 is used, it will 
be necessary to employ a valve of some descrip- 55 
tion adjacent the upper end of the tubing such 
as is illustrated for instance in Fig, 17. In this 
figure the handling nipple 158 is connected to the 
fitting 159 in which the valve, in this instance a 
plug valve, is located. As soon as downward flow 70 
starts through the tubing, the plug 99 will be 
forced downwardly away from its seat 102 and 
the fluid will be allowed to pass outwardly'past 
the valve 83 and through the openings 31. While 
the threads 91 and 92 are ordinarily left hand 
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15 


threads so that rotation to the right will dis¬ 
engage the tubing from the shoe. If it Is found 
necessary or desirable «for the purpose of dr illing 
out debris or reaming the sand section with the 
$ blades 80 on the shoe, these threads may be made 
right hand threads so that rotation of the tubing 
will cause rotation of the shoe and permit drilling 
out, in which case it would be necessary to re¬ 
lease the tubing from the set shoe prior to setting 
10 the packer by left hand rotation. Since regular 
tubing joints are fine pitch tapered threads which 
have been tightened, and the connection to the 
set shoe is coarse pitch straight Acme threads, 
the Acme thread at the set shoe will unscrew 
first as has been found the case in field practice. 

In either instance, after the drilling out or 
washing has been completed, the h and ling nipple 
156’s drawn up, the packer is set in the manner 
previously described, and the valve 161 is closed. 
20 Thereupon, the packer which surrounds the tub¬ 
ing within the hanger Is put in place and the 
tubing is hung, after which the handling nipple 

158 may be removed. The gate valve 5 and 
equipment thereabove may then be taken off as 

25 before, and the Christmas tree put in place. 
This time, however, a stuffing box will be ar¬ 
ranged at the upper end of the Christmas tree 
In the place of the gauge 189. and a tool will be 
inserted through this stuffing box for the purpose 
30 of removing the fitting 159 carrying the valve 69 
and drawing this fitting up above the valve 1ST. 
The valve 167 may then be closed and the fitting 

159 and valve 169, together with the tool just re¬ 
ferred to, may be removed. The gauge 189 may 

35 then be replaced, and the well is ready for pro¬ 
duction either through the tubing or the casing, 
or both. 

Referring particularly to Fig. 10, there is Il¬ 
lustrated here a slight modification of the set 
4 Q shoe of Rg. 7 in which the valve 88 is not pro¬ 
vided with the stem 96, but is permitted at all 
times to move against Its seat. The purpose of 
the stem 96 in Fig. 7 is to bold this valve open 
during washing or drilling operations so that the 
45 valve will not be cut out by the wash passing 
therethrough. However, if it is desired to use 
this valve as a check valve, as it may be where 
usually high bottom hole pressures are encoun¬ 
tered. the stem may be omitted as shown in Flg.lO 
50 so that the valve will serve constantly to prevent 
the passage of the bottom hole pressure Into the 
tubing. 

It will be appreciated by the foregoing that 
there is provided apparatus and a method where- 
55 by any desired length of screen and such tubing 
as may be necessary may be run into a well which 
has been drilled In under pressure without at 
any time relieving or losing control of the pres¬ 
sure within the well. It will be appreciated fur¬ 
ther that the well may be finished so as to permit 
flow through either the tubing or the casing, or 
both, and that any desired Christmas tree con¬ 
nections may be made while the well is at all 
times maintained under absolute control. 

' In addition to the foregoing, it is possible with 
the apparatus and method set forth to remove all 
equipment used in running the screen and tubing 
from the top of the well after the screen and 
tubing have been run. leaving on the well only the 
-Q casing head which supports the tubing hanger. 
1 The only other equipment used on top of the 
well after the well has been completed is the 
Christmas tree equipment. It will be appreciated 
that this m akPK possible the salvaging of con- 
7 5 siderable amount of very expensive equipment 
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which under most circumstances is necessary to 
leave on the well. 

It Is also intended that the reversal of this 
process may be performed for the purpose of re¬ 
moving the screen, liner and set shoe from the 
well should the screen sand cut and require re¬ 
placing. Also, should! It be necessary to raise, 
lower, or remove and rerun the tubing for any 
purpose during the production life of the well it 
may be done with this equipment. 

In the rotary system, when formation pressure 
drops off, it has been found desirable to use oil, 
or a mixture of oil and gas to drill in with, or 
replace screens, or rework the well in any m a n ner, 
rather than use the conventional mud mixture 
due to the heavy hydrostatic pressure of the mud 
column which forces the mud into the oil sand 
and sealing it with mud cutting down the pro¬ 
ductivity of the sand. This equipment permits 
the elimination of drilling fluids which give a 
higher hydrostatic pressure at the bottom of the 
well the existing formation pressure, in 

other words, the well may actually bf flowing 
while performing the foregoing described opera¬ 
tions. 

It is to be understood that the term “blow out 
preventer” as used in the appended claims, is in¬ 
tended to include all devices capable of forming 
a sliding seal between the casing and tubing 
which may be opened or closed at win. 

In Fig. 21 there Is shown a slight modifica¬ 
tion in which the hanger 127' is' secured In place 
In the head by means of set screws Ilf' threaded 
through the upper part of the bowl of the bead 
and engaging with seats 119' formed In the 

It will be seen that 
in using this form win be 
le as that previously de¬ 
hanger may be lowered 
ordinary length of pipe, 
by simply tightening the 
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10 


If 


15 



40 


45 


hanger for that 
the method emplo: 
substantially the 
scribed except that 
into position with 
and is secured in pi 
set screws. 

From the foregoing it win be seen that means 
and method have been set forth which are fully 
capable of accomplishing an the objects sought 
by this invention. 

Having described my invention. I claim: 

1. In a method of j running sc reen Into a wen 
having casing therein closed adjacent its upper 
end and containing high formation pressure not to 
compensated for, the steps of making up the 
screen with closed imperforate sections inter¬ 
posed therein at Intervals, forming a Slidable 
seal between an imperforate section and the cas- 

f said closure, opening the 55 
casing, sliding said slidable seal and the screen 
connected thereto downwardly, forming a sec¬ 
ond seal between an imperforate section and the 
casing at a point below the slidable seal, remov- 

from the imperforate sec- 
secured. forming a slidable 


ing the slidable seal 
tion to which it was 


90 


seal between the casing and a higher imperfo¬ 
rate section, opening the second seal, moving the 
slidable seal and screen downwardly, sealing the 
well above the last section of screen, lowering 55 
the screen to the bottom of the well, opening 
the imperforate sections between the sections of 
screen to permit flow through said imperforate 
sections, and opening the well to flow the same. 

2 . in a method of running screen into a well jq 
having casing therein closed adjacent Its upper 
end and containing high formation p r es sur e not 
compensated for, the steps of making Tip the 
screen with closed imperforate secti on s Inter¬ 
posed therein at intervals, forming slidable seals 
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successively bet we en said Imperforate sections 
the casing. moving said »:reen downwardly 
through each of said slidable seals, sealing the 
well above the last section of screen, lowering 
5 the screen to the bottom of the well, opening the 
Imperforate sections be t ween, the sections of 
scr een to permit flow through said Imperforate 
s ect i ons and opening the well to flow the same, 
lisa method of running sc ree n and tubing 
It into a well having casing therein closed adja¬ 
cent its up per end. and containing high forma¬ 
tion pr e ssu re not compensated for. the steps of 
up the screen with (dosed Imperforate 
sections int e rpo se d therein at Intervals, forming 
1* successive seals between said Imperforate 

sections and the casing, moving said screen 
downwardly through said sli d abl e seals, secur¬ 
ing a closed tubing to the screen, forming a 
seal be t ween said tubing and the cas¬ 
te in g moving the tubing and s c r een downwardly 
while TTvtntuning the last mentioned slidable 
seal until the s creen Is opposite the producing 
formation, releasing the tubing from the screen, 
and ryufnf the Imperforate sections betwee n 
M the ***■**« "? of sc re en to permit flow through 
said Imperforate sections, forming a seal be¬ 
tween the u pper end of the s cr een and the cas¬ 
ing. the tubing, and opening the tub- 

te 1 In a method of running scr een and tubing 
into a well h a v ing caring therein dosed adja¬ 
cent its upper end. and containing high forma¬ 
tion m e as ure not compensated for. the steps of 
up the screen with dosed Imperforate 
9 sect io ns interposed therein at intervals, forming 

rate sec d ona and the caring, moving said s cree n 
downwardly t hrough said riklahte seals, securing 
a dosed trihg to the lower end of the scr ee n . 
ftwlng a dfclah i r seal bet w een said tubing and 
the casing, moving the tubing and scr ee n down¬ 
wardly while mahriateteg it>w> hwt me nt lona d 
rihtoUr seal until die screen is opposite the pro¬ 
ducing fnrmsiton. leteaateg the tubing from the 
_ screen, dia wlug the t ubing upwardly and open- 

ti o ps of screen to pwmlt flow through said im¬ 
perforate sections, forming a seal betwee n the 
of the wr rwew arid the ,i ** l,i y 
B the tubing, and opening the tubing to flow the 

5. In a meth od of setting tubing in a well hav¬ 
ing casing therein aad dosed ad ja c ent lts upper 
end aad containing high formation p r e ssur e not 
00 compensated for. the steps of forming a seal be¬ 
tween a tafctog and the upper end of-said casing 
preventing upward flow through said tubing. 

the raring, lowe rin g the tubing Into the 
well while maintaini ng said seal and continuing 


to prevent upward flow through the tubing. 
hang in g the tubing, connecting flow lines to the 
tubing, and permitting upward flow through the 
tubing from the well formation. 

6. in an apparatus for running screen into a 0 
well against formation pressure not compensated 
for, a casing, a casing bead on said casing hav¬ 
ing flow lines leading therefrom, a master valve 
above said casing head, a blow-out preventer 
above said master valve of a size to receive the 10 
screen pipe, a length of pipe of substantially 
the size of said casing above said Wow-out pre¬ 
venter. a second Wow-out preventer of the same 
size above said first blow-out preventer, and a 
handling nipple of the same external diameter 15 
as said screen pipe adapted to be connected to 
successive sections of said screen pipe to lower 
the same Into the well through said blow-out 
preventers. 

7. In an apparatus for running screen and tub- 20 
lng Into a well against formation pressure not 
compensated for. a casing, a means for closing 
sakl casing, a Wow-out preventer above said 
means of a size to receive the tubing, a second 
blow-out preventer of a size to receive the screen 25 
pipe, a length of pipe above said last Wow-out 
preventer, a second length of pipe adapted to 

* t el esc o p e with said first length of pipe, means 
forming a sliding seal be tw ee n said lengths of 
pipe, and means an said second length of pipe 30 
for connection with a section of pipe the size 
of the screen pipe. 

8. In a screen pipe assembly adapted to be run 
Into a well under pressure, a plurality of sec- „ 
tions of screen pipe, a set shoe on the lower end 30 
of the lower section of said s cree n pipe, sections 

of Wank pipe Interpo s ed bet w een said sections 
of sc reen pipe, a closed tubing extending down¬ 
wardly through said s creen pipe and said sections 
of Wank pipe, and s ecured at the lower end of 40 
said tubing to said set shoe, and means for seal¬ 
ing off the annular space between said tubing 
and each of said sections of blank pipe. 

9. In a s cree n pipe assembly adapted to be 
run Into a well under p r es sur e, a plurality of 45 
sections of screen pipe, sections of blank pipe 
Interposed between said sections of screen pipe, 
and means for temporarily sealing the sections 

of screen while being run Into the well. 

10. In a set shoe for the lower end of a wen 00 
screen, a body having an opening therethrough, 
means on said body for connecting a screen pipe 
thereto, means within said body forming a seat 
for the lower end of a string of tubing, threaded 
means slidably and non-rotatably mounted In 05 
said body adapted to threadedly engage such 
string of tubing, and means for limiting the slid¬ 
ing movement of said threaded means. 

JAMES H. HOWARD. 
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Ky invention relates to aQ. gas veils and the ing its central opening 61 fashioned to fit tightly 
Hhe. and inclu d es among its objects and advan- against the tapered nose 46. Adjacent the lead 

taga tire p ror ishm of an improved multid ir ectio n al washer 56 I position a copper gasket 62, and 

gun for firing projectiles into the formation for against which I position an iron washer or ring 
3 the p u r po se of increasing the preelection of the 64. Both the gasket 62 and the iron ring 64 have 6 
wen. central openings adapted to appropriately engage 

m tise accompanying drawing: the tapered nose 46. Internal threads 66 are pro- 

Agure 1 is an elevations! view of a gun in ac- vkted in the bore 56 for the reception of a threaded 

cordance with my in v enti on. . clamp zing 66 provided with bores 76 for coaction 

20 Agure 2 is an enlarged elevational view of the with a suitable wrench. 10 

gun with certain parti broken away far the sake Clamp ring 66 is turned down tightly so as to 
of clearne s s . clamp the lead washer 16. the gasket 62 and the 

Ag a z e 3 la a sec ti ona l view along the line 3—3 ring 64 tightly cm the tapered nose 46 for putting 
of Agaz e 2. , pr e s s ure on the lead plate 58, thus providing an 

13 Aga re 4 is a fragmentary sectional detail view effective mount for the projectile in addition to 15 
of a portion of the perforated nipple which may assuring against the entrance of a liquid- Lead 
be aaodated with the gun. and plate 58 and the lead ring 64 perform effective 

Agure 5 is an enlarged sectional detail view sealing functions so as to positively insure against 
illustrating the manner in which the projectiles the entrance of moisture. Each powder chamber 

26 are m o unted in the gun. is filled with a suitable explosive, and the bores or 20 

2h the embodiment sel ec ted to illustrate my in- powder trains 24 to 36 inclusive are also filled with 
ve ati on. I make use of a gun body 16 which is the explosive which is also true of the space 62. 
c ir cul a r tn cros s section and provided with a Suitable tightening of the clamp ring 66 applies 
ta p ere d lower end 12. Body (6 is provided with a considerable pressure to its respective projectiles 
23 threaded bore 14 far threaded conne cti on with a 42, which provides an advantageous resistance 25 
short sec tio n of tubing If having a threaded neck effective on the projectile when it is fired, thus 
It which may be connected with a perforated utilising the full force of the explosion for firing 
nipple 26 through the medium of a coupling 22 , the projectile through the well casing and into the 
see A g ur e I. girm n rwifag formation to a considerable distance. 

30 Body li is p rovided with a plurality of longitudi- To fire the explosive, I provide a firing pan as- 30 
nal bore s 24. 28. 23 and 36. each of which com- sembly 72, see Agure 2. The assembly i ncl u des a 
Trmntrmtes with the bare 14. as at 32. Bares 24 to cylindrical head 74 fitting loosely Inside a bore 76 
36. inclusive, may be d efined ss powder trains and in a sleeve 76 threaded into the bore 66 of a sleeve 
the b ore s re s p ecti vely communicate with powder 62 threaded into the lower portion of the bore 14 
33 chambers 34. 66,66 and 46. and abutting the inner end of the tube 16. Head 35 

These chambers have their axes arranged hori- 74 includes a taper 64 fitting against a correspond- 
scntally when the body 16 is positioned vertically lng taper 66 in the sleeve 76. which sleeve has its 
in the well preparatory to firing the gun. and the bore 66 loosely receiving the cylindrical sha nk 66 
axes of the powder chambers are arranged to fire formed as a unit with the head 74. 

66 their re spec ti ve projectiles 42 in d iff e r e nt radial The head 74 Is provided with two pins 82 spaced 40 

d irecti o ns t hr ough the well casing and Into the • slightly from primer caps 64 pressed into bores 86 
surrounding formation. All the pr o jec ti les 42 are far igniting the explosive in the space 62, which, 
i d entic a l in construction, operation, and mounting in turn Ignites the explosive in the powder trains 
so that the des crip tion of one will apply to alL 26 to 66 inclusive as well as in their respective 
43 Referring to Agure 5. the projectile 42 illustrated powder chamber. Pins 82 are normally slightly 45 
therein lnrlu d es a short cylindrical body 44 pro- spaced from the primer caps 64 and the firing pin 
vided with a lead tapered nose 46 painting in the assembly Is held In its normal position by reason 
dir ec ti on in which the projectile is fired. Powder of a shear pin 66 . 

chamber 64 i n cl ude s an enlarged counterbore 46 Means for lowering the gun into a well may 
66 hto which the cylindrical body 44 is pressed, with comprise tubing 66 connected with the perforated 50 
a toad plate It preaed into the counterbore and nipple 26 through the medium of a coupling 169. 
between tire rear face 52 of the projectile and the After lowering of the gun, a go-devil Is dropped 
ledge 54. into the tubing 66 for striking the shank 81 of the 

Body li to p rovided with a relatively large bore firing pin assembly. The Impact of the go-devil 
• 66 within which I position a lead washer 56 hav- win shear the pin 66 so that the firing pins 62 will 55 
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be driven into the primer caps M for setting off mits the respective powder chambers to be con- 
the charge. slderably enlarged with respect to length. The 


The tapered noses 41 of the projectiles facili¬ 
tate penetration of the well casing as wen as the 
5 surrounding formation, so that the projectiles will 
penetrate considerable distances in the formation 
for shattering or breaking up the formation, as 
wen as to establish direct communication with a 
new source of oil or the like, thereby Increasing 
10 the production of the welL 

The taper 12 facilitates lowering of the gun. 
and the body II Is also tapered at 112 to facili¬ 
tate raising of the gun Inside the wen. My in¬ 
vention embodies a plurality of powder chambers. 
15 each of which Includes an individual powder train 
operatively related to a common firing mechanism 


two pins 12 provide additional assurance that the 
gun win be fired when the go-devil is dropped. 
Occasionally a primer cap might become defective, I 
so that the provision of two caps greatly in¬ 
creases the firing possibilities of the gun. Ex¬ 
plosions in the powder chambers 24 to 41, in¬ 
clusive. win drive the projectiles 42 through the 
washers 52. the gaskets 22 and the zings M, with 10 
the bores 112 in the clamp ring 12 constituting 
barrels for the projectiles. 

Sleeve 72 coacts with the head 74 to restrain 
the firing pin assembly from upward movement 
with respect to any explosion farces effective 1® 
thereon. The gun may be completely dismantled 


which is actuated through the simple act of drop¬ 
ping a go-devil into the tubing 12. 

The Individual powder trains provide a con- 
20 struction which more effectively withstands the 
onrush of fluid into the gun at great depths, thus 
more effectively insuring against dampening or 
wetting of the powder after one projectile is fired. 
The projectiles are fired In success i ve order be- 
25 cause of the variable lengths of the powder t rain* 
Guns lowered to great depths are subjected to 
enormous pre ssur es. In my invention, the ledges 
54 provide effective backing for their respective 
projectiles 42 so that such pressures merely in- 
30 crease the seal between the powder chambers and 
the projectiles. Thus fluids are effectively re¬ 
strained from entering the powder chamber. 

Figure 1 illustrates the perforated nipple 28 
as being provided with two walls 124. with the 
35 perforations located between the two horizontal 
walls. The walls may comprise metallic plates 
welded inside the nipple, as illustrated In Figure 
4. Thus the walls 114 prevent fluids from pass¬ 
ing upwardly of the tubing 82 as well as into the 
40 tube 16 which communicates with the firing pin 
assembly 72. Dropping of the go-devil, the fall¬ 
ing go-devil will penetrate both walls in its pas¬ 
sage to the firing pin assembly 72. Thus raptur¬ 
ing of the walls, particularly the upper wall per- 
45 mits the well to produce through the tubing 82 
through the medium of the perforated nipple 21. 
A further advantage incident to the perforated 
nipple 22 lies in the fact that the well can be kept 
und er control at all times and. If necessary, can 
50 be washed through the perforated nipple or the 
well can be filled with fluid or other material 
passed through the perforated nipple. Another 
advantage in the perforated nipple lies in the 
fact that the dry tubing 92 will Immediately suck 
56 such fluid from the casing or the well when the 
upper wall 184 is ruptured, thereby pi«Hn g a 
vacuum on the m rra im ding formation, which is 
desi r a bl e from the standpoint of production. 

I have found that a ball may be dropped Into 
60 the tubing 88 after rupturing of the walls 184, 
with the ball taking a position of rest on the seat 
III so as to function as a closure valve for trap¬ 
ping fluid in the tubing or drill pipe 88. Thus 


for reloading purposes so as to be capable of 
reuse. 

Having thus described certain embodiments of 
my invention In detail, it Is, of course, understood 20 
that I do not desire to limit the scope thereof to 
the exact details set forth except fruarfar as those 
details may be defined in the appended claims 

What Is claimed is: 

1. A gun of the type described comprising a >5 
body provided with gun bores having their axes 
arranged in different directions, projectiles a- 
ligned with said bores to be fired therethrough, 
powder chambers behind the projectiles, each 
powder chamber being provided with a powder 20 
train, and a firing means common to all said 
powder trains. 

2. A gun of the type described comprising a 
body provided with gun bores, projectiles aligned 
with said bores to be fired therefrom, powder 25 
chambers behind the projectiles, each powder 
chamber being provided with a powder train, and 

a firing means common to all the powder trains. 

3. A gun of the type described comprising a 
body provided with gun bores having their axes 40 
arranged in different directions, projectiles in said 
bores, explosion chambers behind the projectiles, 
including an individual bore far each explosion 
chamber, explosive material in said explosion 
chambers and said individual bares, and a firing 45 
means common to all said Individual bores. 

4. A gun of the type described comprising a 

body provided with gun bores having their axes 
arranged in different dtriections, projectiles in 
said bores, explosion chambers behind the pro- 80 
Jectiles, including an Individual bore far each 
explosion chamber, explosive mater ial in said 
explosion chambers and said In dividual bora, a 
firing means common to all said Individual bores , 
said firing means tnclndiiW an explosion space 85 
communicating with said bores and a primer cap. 
and an impact responsive far firing said 

cap. 

5. A gun of the type described comprising a 
body provided with gun bares having their axes 00 
arranged in different directions, projectiles in 
said bores, explosion chambers behind the pro¬ 
jectiles, Including an individual bore for each 


the tube 22 may be elevated, and the trapped 
65 liquid will indicate Its level In the hole. Accord¬ 
ingly. my invention embodies a construction 
wherein the gun may be placed, the projectiles 
fired Into the s ur ro u nding formation through 
the well casing, if n eces sary, in addition to em- 
70 bodying a structure such that the wen may be 
produced with the gun In the hole, thus effecting 
a great .saving in time and labor. 

It win be noted that the powder trains 24 to 
26 inclusive, are located close to the outside dl- 
75 ameter of the body II. which arrangement per- 


explosion chamber, explosive material in said __ 
explosion chambers and said individual bore s . 88 
a firing means common to an mid In d i vidual 
bores, said firing means including an exp l o si on 
space communicating with said trains, and a 
plurality of primer caps having impact reg wa tre 
means for firing said caps. 70 

6. A gun of the type described comprising a body 
provided with gun bor es having their axes ar¬ 
ranged in different directions, projectiles aligned 
with said bores to be fired therethrough, powder 
chambers behind the projectiles, each powder 78 
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cham fer betas p wtad vrlth a p owde r train, a 

said p rojectflea wtandtas partly Into said bane, 
and — for Mtaf the projectflea against 
t awi d mt a l dtagtacemani and uu a cling with the 
• letter to seal the pmhi’ chambers from the 
e ntran c e of outrid e aotane. 

T. A con at tta type de s cri b e d comprising a 
body provided with son bane bavins their axes 
Id arranged tn <MHwd directions, projectflee 
altsed with said bone to be fired therethrough, 
pnwln cbawfen betatad the projectflee. each 
p owd n chanter being p rovide d with a powder 
train, a firing means common to all aaid p owd n 1 
If t rataa . mid firing means ta cta dta g a p efi n e t cap 
and an bnpact r f s pcweter means ha fixing the cap, 
and sheer means tar normally hoMtag the Impact 
nroo n dve moan s oat of firing engage ment with 
said primer cap. 

*9 A A gsn at the type d e s cri bed co m p risi ng a 
body provided with gnn bares having their axes 
arranged In dlffncnt directions, project fl ee 
ahgnrri with add bone to be fi red therethrough, 
powder chembeis behind the projectiles, each 
» powder chamfer being provide d with a powder 
tram, a firing means common to all said powder 
trains, sekl ^ *»«y means including a plurality of 

firing the i **r* a nd w — far normally 

M holding the Impact re sp onsive mean oat af firing 

9. A gnn at the tjpe deacrlbed comprising a 
body provided with expjoutvc containing chambers 
having shoulders and projectile r e ceiving bores. 

M pw ta ed ta e tneide the projectile r ece i vi n g bo res, 
mrans with add b o dy the projectiles 

fbr hoMtag the l a tt er against said s houlders . said 
means Incfedtag bond elements constitutin g gun 
bane, an explosive containing bore far each of 
g§ wdd qpd d a chambers. and a firing means com¬ 
mon to all said explosive containing bore s . 

10. A gem at the type comprising a 

body provided with espiorifc containing chambers 
having shonMeia and projectile r e cei vi ng boxes. 

m projectiles tife de th e projectile receiving bores, 
means cu a rtiig with sakl body and the projectiles 
far bo ldi n g the tatter against said shoulders, said 
me a ns Inctadtag band d ement s constituting gun 
bares, an explosive containing bare for each of 
9 said ex pi n skm chambers , a firing means common 
to all said expl osi ve containing bares, said firing 
means l a clodlng a primer cap and an Impact 
res p onsive element far firi n g the cap. and shear 
means for normally ho l ding the T*** r esp onsi ve 
*• element out of firing engagernfent with said primer 

11. A gun of the type described comprising a 
body p rovide d with explosive containing chambers 
having s h ould er s and projectile rece i ving bores, 

•0 project i les inside the projectile receiving bores, 
means enacting with said body and the pro¬ 
jectiles for holding the latter against said shoul¬ 
ders. said means tndndlng bared dements con¬ 
stituting gun bore s , an. explosive containing bore 
CS far each of said explosive chambers, a firing 
means cosmos to all said explosive containing 
b ore s , said firing means Including a plurality of 
p ri m e r caps and Impact responsive dements for 
firi ng the caps, and uhear means for normally 
T9 KiM t r n the responsive dements out of 

firing engagement with said prim er caps. 

12. A gun of the type described comprising a 
body pro vided with explosive containing cham¬ 
bers having riwuldrrs and projectile receiving 

n boras, projectiles inside the projectile receiving 


bores, means coacting with said body and the pro¬ 
jectiles far holding the latter against said shoul¬ 
ders. said means Including bored elements con¬ 
stituting gun bores, an explosive containing bore 
far each of said explosion chambers, a firing means g 
common to all said explosive containing bores, and 
a sealing means between the projectiles and their 
re s pe cti ve shoulders. 

13. A gun of the type described comprising a 
body provided with explosive containing chambers 10 
having shoulders and projectile receiving bares, 
projectiles inside the projectile receiving bores, 
means coacting with said body and the projectiles 
for holding the latter against said shoulders, sakl 
means including bored elements constituting gun 15 
bores, an explosive containing bore for each of 
sakl explosion chambers, a firing means common 

to all said explosive containing bores, and a seal¬ 
ing means Incorporated in said first mentioned 
means. SO 

14. A gun of the type described comprising a 
body provided with explosive containing chambers 
having shoulders and projectile receiving bares, 
projectiles Inside the projectile receiving bores, 
means coacting with said body and the projectiles 25 
for holding the latter against said shoulders, said 
means including bored elements constituting gun 
bores, an explosive containing bore for each of 
said explosion champers, a firing means common 

to all said explosive containing bores, a sealing 30 
means between the projectiles and their respective 
shoulders, and means coacting with said impact 
responsive element to support the latter against 
the forces of explosion effective thereon. 

15. A gun of the type described comprising a Xi 
body provided with explosive containing cham¬ 
bers having shoulders and projectile receiving 
bares, projectiles Inside the projectile receiving 
bores, means coacting with said body and the pro¬ 
jectiles for holding the latter against said shoul- 40 
ders. said means Including bored elements con¬ 
stituting gun bores, an explosive containing bore 
for each of said explosion chambers, a firing means 
common to all said explosive containing bores, 

a sealing means b e tween the projectiles and their 45 
respective shoulders, a perforated nipple con¬ 
nected with said gun, walls tn said perforated 
nipple with the perforations In the latter posi¬ 
tioned between said walls, and tubing connected 
with said perforated nipple, said tubing and said 50 
perforated nipple being adapted to guide a gravity 
propelled mass Into Impinging relation with said 
impact responsive element and said walls being 
adapted to be ruptured by the gravity propelled 
mass, said perforated nipple constituting a fluid 59 
inlet for said tubing on rupturing of said walls. 

- 16. A gun of the type described comprising a 

body provided with explosive containing cham¬ 
bers having shoulders and projectile receiving 
bores, projectiles Inside the projectile receiving 
bores, means coacting with said body and the pro¬ 
jectiles for holding the latter against said shoul¬ 
ders, said means including bored elements con¬ 
stituting gun bores, an explosive containing bore 
for each of said explosion chambers, a firing 95 
means common to all said explosive containing 
bores, a sealing means between the projectiles and 
their respective shoulders, a perforated nipple 
connected with said gun, walls In said perforated 
nipple wlththe perforations in the latter positioned 70 
between said walls, tubing connected with said 
perforated nipple, said tubing and said perforated 
nipple being adapted to guide a gravity propelled 
mass Into impinging relation with said Impact 
responsive element and said walls being adapted 75 


i 
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to be ruptured by the gravity propelled mia, aid 
perforated nipple constitutin g a fluid inlet for 
aid tubing on rupt ur in g of aid wdDs. and a Beat 
associated with said nipple above the perforations 
• therein for s upp or ti ng a valve element dropped 
thereon for trapping fluid in sakl tubing above 
said perfor a t e d nipple. 

17. A gun of the type described comprising a 
body provided with powder chambers, said body 
10 being provided with a plurality of projectile re¬ 
ceiving bores communicating with the powder 
chambers and having shoulders, projectiles in 
said projectile b ores, sealing means be twe en the 
projectiles and said shoulders, t h readed, bores 


coaxially aligned with said projectile bores, said 
projectiles having tapered noses, sealing and re¬ 
taining positioned in said ftwu m bores 

and engaging the tapered nosed of said projectiles, 
rings having threaded connection with said S 
t)o r eg ud adapted to press said *— 

■tvi re ta ining m e a ns tapered 

said rings having openings Constituting barrel 
bores for the projectiles, with the barrel bores 
having their axes arranged in d iffer ent directions 13 
one above the other, a powder train for each of 
said powder chambers, and a firing means com¬ 
mon to all said powder trains. 

CLARSNCX A. MCOU. 
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IN THE 


United States Court o! Appeals 

for the District of Columbia Circuit 

I 

_ I 

No. 10026. 


STANDARD OIL DEVELOPMENT COMPANY, in its 
own right and as Assignee of Theodore A. Huber, 

Appellant, 

v * | 

LAWRENCE C. KINGSLAND, Commissioner of jPatents, 

Appellee . 


Appeal from the United States District Court for the 

District of Columbia. 


BRIEF FOR APPELLANT. 


I. JURISDICTIONAL STATEMENT. 

This court has jurisdiction of the present appeal because 
it was duly taken from a final judgment of th^ District 
Court of the United States for the District of Columbia in 
a suit brought by Standard Oil Development Company, ap- 
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pellant, under Section 4915 of the Revised Statutes (U.S.C. 
Title 35, Sec. 63) against defendant, in his official capacity 
as the Commissioner of Patents. 

IL STATEMENT OF THE CASE. 

The judgment of the District Court dismissed Appel¬ 
lant’s complaint seeking a patent under Section 4915 of the 
Revised Statutes. 

Patent application Serial No. 483,407 entitled “Opera¬ 
tions in Wells” was filed in the Patent Office in the name 
of the inventor Theodore A. Huber on April 17, 1943, and 
is assigned to the Appellant, Standard Oil Development 
Company. 

The invention in suit is defined in claims 2, 3, 4, 5, and 7 
of application Serial No. 483,407. 

The substance of the claims relates to a well screen with 
gun barrels mounted thereon for perforating the well cas¬ 
ing directly opposite the openings of the screen and to a 
method for completing oil wells using this tool. 

The claims were all rejected by the patent examiner. 
One claim was allowed by the Board of Appeals of the 
Patent Office and two others were withdrawn on motion by 
Appellant at the trial in the District Court. 

Claim 2 to a method and claim 5 to the apparatus are 
typical claims: 

“Claim 2. A method for completing a well drilled 
for oil or gas contained under high pressure in a sub¬ 
terranean formation which comprises drilling a bore¬ 
hole into the producing formation, cementing casing in 
place in said borehole to seal off said producing forma¬ 
tion, replacing any heavy fluid in said well with 
a fluid sufficiently light to have a lower hy¬ 
drostatic head than the formation pressure, hang¬ 
ing in said borehole a string of producing tubing 
carrying at its end a screen provided with a plurality 
of laterally disposed gun barrels arranged to discharge 
bullets through said casing into the producing forma¬ 
tion, arranging pressure-control completion equip- 
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ment, including a Christmas tree, in operative position 
at the top of said casing, arranging a lubricator on 
said Christmas tree, lowering into said tubing a device 
for firing said bullets, withdrawing said firing device 
from said tubing, and placing said well on production. 

“Claim 5. A screen for an oil well having mounted 
therein laterally disposed gun barrels each having a 
firing chamber and being adapted to discharge a bullet 
from its outer end laterally from said screen, thp inner 
end of each barrel being sealed whereby the fifing of 
the bullet does not leave an opening for the entry of 
sand and debris into said screen, a bullet in eacli barrel 
arranged for projection outwardly ahead of saiil firing 
chamber and means for firing all of said bulletsj” 

I 

The art cited by the Patent Office and relied upon in this 
appeal is: 

Foran et al. 2,082,329 June 1,1947 

Church 2,157,729 May 9,1939 

Howard 2,211,206 Aug. 13,1940 

Ricou 2,226,073 Dec. 24,1940 

This application relates to oil wells. Such wells are 
drilled by the so-called rotary drilling in which a heavy 
mud is circulated in the hole to act as a stopper and prevent 
the flow of liquid into the bore of the hole from the forma¬ 
tions penetrated. When completing the well this heavy 
drilling fluid must be replaced by a lighter fluid in order 
to allow the oil to flow from the well. 

This oil comes from a subsurface formation penetrated 
by the bore of the well. This formation may be consoli¬ 
dated, such as a limestone, or it may be unconsolidated, 
such as a soft sand, so that when oil flows into the well it 
will tend to carry large amounts of sand with it. 

When the well is being completed the character of the 
oil producing formation must be taken into account. If the 
formation is unconsolidated some sort of filter ot screen 
(Appellant’s Exhibit 2, Joint App. 77, 78) must be used 
to retain the fine sand particles so that they will not be 
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carried into the bore of the well. On the other hand, if the 
formation is consolidated a screen or filter is unnecessary 
and is not used. 

Before the screen is set in the well some preliminary 
steps must be taken. The casing is placed in the well. 
Cement slurry is pumped down through the lower end of 
the casing and upwardly into the space between the out¬ 
side wall of the casing and the wall of the borehole, and is 
then held in this annulus around the lower end of the casing 
until it sets to form a cement plug. It is usual at the pres¬ 
ent time to place the lower end of the casing below the 
producing formation so that this formation is entirely 
sealed off by the cement plug. A gun perforator is lowered 
into the hole to shoot bullets through the casing and cement 
plug. The gun perforator is then withdrawn. If the pro¬ 
ducing formation is unconsolidated a well screen secured 
to the lower end of a string of tubing is lowered into the 
well until the screen is opposite the bullet holes previously 
made in the casing by the gun perforator so that the oil will 
flow through the screen and then upwardly through the 
string of tubing. If the formation is consolidated no screen 
is used but a string of tubing, called an oil string, is placed 
in the well so that its lower end is adjacent the producing 
formation so that the petroleum produced flows through 
this tubing. 

Appellant’s device is a well tool having a well screen 
with spaced perforating gun barrels mounted along the 
screen so that the tool may be attached to the lower end 
of the string of tubing and placed in position in the well in 
a single step. The guns may be shot subsequently at the 
convenience of the operator and when they are fired the 
bullet holes made in the casing through which the oil is to 
flow are immediately adjacent the openings defined by the 
screen. 

The principal reference relied upon by Appellee is the 
patent to Church (Joint App. 89). This patent does not 
show a well screen adapted for use when producing oil 



from an unconsolidated formation, but rather a tool having 
a perforated tubing suitable for use only with consolidated 
formations. The gun barrel is spaced below the perfora¬ 
tion of the tubing. In a full scale device the gun would be 
approximately 5 feet below the perforation in the tubing 
(Tr. 71, Joint App. 44). Howard (Joint App. 93) encloses 
a well screen. ( 

The argument of Appellee is that it would lack invention 
to substitute the well screen of Howard for the perforation 
in the tubing of the Church device. This substitution does 
not itself anticipate Appellant’s device. Appellee further 
contends that the device resulting from this combination of 
Church and Howard would give results equivalent to Ap¬ 
pellant’s device. 

Ricou (Joint App. 107) is equivalent to Church Jin show¬ 
ing a perforated nipple adapted to be attached to[ a string 
of tubing w T ith gun barrels spaced below these perforations 
for shooting bullet holes in the casing. 

Foran et al (Joint App. 81) discloses that oil capnot flow 
from a formation into a borehole unless the hydrostatic 
pressure exerted by the fluid in the borehole is lesd than the 
formation pressure, and adds nothing to Church. 

The well tool developed by Appellant is an ingenious 
contrivance for completing a well in an unconsolidated 
formation. It enables the gun perforator, the well screen 
and well tubing to be placed in position in a single opera¬ 
tion and when the guns are fired, the bullet hole^ made in 
the casing are immediately adjacent the openings defined 
by the screen. 

The devices of Church and Ricou are not well screens 
and are not intended to be used when the producing forma¬ 
tion is unconsolidated. 

In a demonstration using a carefully constructed scale 
model comparing the operation in an unconsolidated for¬ 
mation of Appellant’s device with the prior a^t device, 
Appellant’s device gave immeasurably superior results. 
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m. STATEMENT OP POINTS. 

L(a) The District Court erred in finding there was no 
invention in mounting the gun barrel of either Church or 
Ricou in the screen rather than near the screen. 

(b) The District Court erred in adopting Finding of 
Fact 9. 

2. (a) The District Court erred in finding claim 3 to de¬ 
fine nothing patentable over the Patent to Ricou. 

(b) The District Court erred in adopting Finding of 
Fact 8. 

3. (a) The District Court erred in finding claim 5 to de¬ 
fine nothing patentable over either one of the patents to 
Church or Ricou. 

(b) The District Court erred in adopting Finding of 
Fact 10. 

4. (a) The District Court erred in finding claims 2, 4, 
and 7 to define nothing inventive over the patent to Church, 
especially in view of Foran et al., Howard, and Ricou. 

(b) The District Court erred in adopting Finding of 
Fact 15. 

5. (a) The District Court erred in finding none of claims 
2, 3, 4, 5, or 7 to define invention over the prior art. 

(b) The District Court erred in adopting Finding of 
Fact 16. 

IV. SUMMARY OF ARGUMENT. 

The decision of the Board of Appeals of the Patent 
Office refusing a patent to Appellant was based on the 
premise that the step of mounting gun barrels directly on 
a well screen was merely equivalent to and gave the same 
effective results as the prior art. The uncontradicted evi¬ 
dence presented before the District Court (which was not 
before the Board of Appeals of the Patent Office) showed 
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that the results obtained by the completion methods and 
equipment methods of Appellant were immeasurably su¬ 
perior to the prior art. This evidence required Reversal 
of the decision of the Board of Appeals by the pistrict 
Court and the failure of the District Court to take such 
action was error. 

V. ARGUMENT. j 

Appellant’s apparatus is a tool consisting of a body 
which defines screen openings with spaced perforating gun 
barrels mounted on the body immediately adjacent the 
screen openings. This tool is adopted for use in an oil well 
where the petroleum producing formation is unconsoli¬ 
dated, such as a stratum of soft sand. In use thp tool is 
secured to the lower end of a string of tubing and [lowered 
into the cased borehole until it is opposite the unconsoli¬ 
dated formation known or expected to contain petroleum. 
When the gun barrels are fired the bullets are shot radially 
outwardly so that they make holes in the casing !immedi- 
atelv adjacent the screen. Fluid can then pass pom the 
formation through the bullet holes in the casing, Across a, 
gap about V 2 inch wide between the casing and tbe screen 
(Tr. 70, Joint App. 44), through the openings in tip screen 
into its bore and thence upwardly through the String of 
tubing to the surface of the earth. The oil carpes sand 
particles with it as it flows through the bullet hops of the 
casing and this sand fills the space between the casing and 
the screen to form a filter about a /2 inch thick. Tfyis condi¬ 
tion is indicated by the use of different colors in Appel¬ 
lant’s Exhibit 3 (Joint App. 79) in which the cfolor red 
represents the oil saturated sand of the formatioh, a part 
of which has flowed from the producing formation into the 
space between the casing and the screen body and in which 
the color blue represents oil after it has been Separated 
from the sand (Tr. 44, Joint App. 29). In this tool the 
inlet area is a major factor (Tr. 45, Joint App' 29, 30). 
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This inlet area is the openings of the screen and the bullet 
holes in the casing. 

The principal reference Church does not show a tool 
designated, for use in producing oil from unconsolidated 
formations. Church has no screen (Tr. 40, Joint App. 26). 
The effect of this is illustrated in Appellant’s Exhibit 4 
(Joint App. SO) in which the colors red and blue represent 
oil saturated sand and oil free from sand respectively, as 
in Exhibit 3. Since there is no screen the sand gets in the 
tubing (Tr. 52, Joint App. 35). Church has a single gun 
barrel. Increasing the number of gun barrels in Church 
does not help the production efficiency (Tr. 42, Joint App. 
27, 28). 

There is a basic difference in the results obtained when 
using Appellant’s tool and the Church tool when the petro¬ 
leum producing formation is unconsolidated. In Appel¬ 
lant’s tool the inlet area of the screen and the bullet holes 
shot in the casing are major factors (Tr. 45, Joint App. 
29, 30). This area can be increased by adding more gun 
barrels and a greater area of screen. In Church, a con¬ 
trolling factor is the annular space between the collar 11 
of the tool and the casing (Tr. 45, Joint App. 30). This 
limiting factor is inherent in the design of the Church de¬ 
vice and is not increased by lengthening the tool and by 
adding more gun barrels. 

Appellant’s expert witness, Howard, conducted a dem¬ 
onstration in the court room of the District Court using a 
device which included a reduced scale model of Appellant’s 
device (illustrated by Appellant’s Exhibit 3, Joint App. 79) 
and a model in the same reduced scale representing the 
device of Church but giving it the benefit of additional gun 
barrels (illustrated by Appellant’s Exhibit 4, Joint App. 
80). These models were subjected to identical conditions 
representing the effect obtained when completing a well in 
a soft sand. In this demonstration, the model of Appel¬ 
lant’s device produced fluid at the rate of 3 gallons per 
minute, while the model of the Church device produced 
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fluid at the rate of 1/15 gallon per minute (Tr. 50, Joint 
App. 33) or a 45-fold advantage in favor of Appellant’s 
device. The reason for this difference is that fluid had 
easy access to the inside of the screen in Appellant’^ model, 
whereas it had a very great restriction in coming into the 
Church tool due to the sanded up condition (Tr. 5b, Joint 
App. 33). I 

The District Court accepted this demonstration as show¬ 
ing that Appellant’s completion methods and equipment 
methods were immeasurably superior to those of Church 
(Finding of Fact 17, Joint App. 10). 

The reference Ricou adds nothing to Church (TJ*. 60, 61, 
Joint App. 40). Similarly, nothing is changed by sub¬ 
stituting the Howard patent (Tr. 60, Joint App. 39). The 
teachings of Foran et al. for all intents and purposes were 
already included in Church as far as Appellant’s invention 
is concerned (Tr. 61, 62, Joint App. 40). 

The Patent Office did not have the benefit of ihe testi¬ 
mony of Appellant’s expert witness Howard nor tbe results 
of the demonstration conducted by said Howard at the trial 
in the District Court. In the absence of this evidence the 
Board of Appeals held that Appellant’s device was no more 
than the equivalent of the prior art. 1 , 2 

The uncontroverted testimony and demonstratibn before 
the District Court showed that these premises of the Board 
of Appeals were incorrect (Finding of Fact 17, Joint App. 

io). ! 

The requisites for patentability have been stated many 
times by the Supreme Court. In Webster Loom Co. v. Hig¬ 
gins , 105 U. S. 580, 26 L. ed. 1177, the invention in issue 
was a loom for weaving carpet, in which the various ele- 

_ i 

l * ‘ Although the Church patent does not show the part 7 of the screen 
assembly located exactly opposite the formation 31, we believe it is effectively 
opposite it.” (Joint App. 67) 

2“We do not believe, however, that the depth of the producing layer and 
its location is so accurately defined in the ground that any substantial dis¬ 
advantage results from locating the puncture in the casing a short distance 
below the aperatures in the screen as shown in the Ricou patent.” (Joint 
App. 68) 
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ments were old. It was argued that the combination of the 
well known elements was a mere aggregation of old devices 
and not patentable. The facts in the case showed that the 
loom in question would produce 50 yards a day while the 
prior art looms would produce no more than 40. Justice 
Bradley disposed of the argument that the combination of 
old elements was unpatentable with the following language: 

“At this point we are constrained to say that we 
cannot yield our assent to the argument, that the com¬ 
bination of the different parts or elements for attain¬ 
ing the object in view was so obvious as to merit no 
title to invention. Now that it has succeeded, it may 
seem very plain to anyone, that he could have done it 
as well. This is often the case with inventions of the 
greatest merit. It may be laid down as a general rule, 
though perhaps not an invariable one, that if a new 
combination and arrangement of known elements pro¬ 
duce a new and beneficial result, never attained before,, 
it is evidence of invention. It was, certainly, a new and 
useful result to make a loom produce fifty yards a day, 
when it never before had produced more than forty; 
and we think that the combination of elements by which 
this was effected, even if those elements were sepa¬ 
rately known before, was invention sufficient to form 
the basis of a patent.” 

The facts in the present application will be seen to be 
analogous to those in Webster Loom Co. v. Higgins, supra. 
In this decision the invention in question produced 50 yards 
a day while the prior art produced 40. In the present case 
it was shown that in comparing the device of the invention 
with the prior art there was a 45-fold advantage in rate of 
flow in favor of applicant’s invention. 

In Expanded Metal Co - v. Bradford, 214 U. S. 366, 53 L. 
ed. 1034, the invention in issue related to an improvement 
in making expanded sheet metal. The question was raised as 
to whether the invention was devoid of patentable novelty 
on the ground that the elements used in the combination 
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claimed were old in themselves. In discussing this point 
the Court stated: I 

“It is often difficult to determine whether a given 
improvement is a mere mechanical advance, Or the re¬ 
sult of the exercise of the creative faculty amounting 
to a meritorious invention. The fact that the invention 
seems simple after it is made does not determine the 
question; if this were the rule, many of the most bene¬ 
ficial patents would be stricken down. It may be safely 
said that if those skilled in the mechanical arts are 
working in a given field, and have failed, afteij repeated 
efforts, to discover a certain new and useful 1 improve¬ 
ment, that he who first makes the discovery has done 
more than make the obvious improvement which would 
suggest itself to a mechanic skilled in the ajrt, and is 
entitled to protection as an inventor. There is noth¬ 
ing in the prior art that suggests the combined opera¬ 
tion of the Golding patent in suit. It is perfectly well 
settled that a new combination of elements, old in 
themselves, but which produce a new and Useful re¬ 
sult, entitles the inventor to the protection of a patent. 
Webster Loom Co. v. Higgins, 105 U. S. 580-591, 26 
L. ed. 1177-1181.” | 

I 

The facts in the present case are similar to those in the 
Expanded Metal Company case in that old elements in a 
combination have been combined in such a way as to obtain 
a new and useful result 

Another decision relating to an invention involving new 
combination of old elements is Potts v. Creagerj 155 U. S. 
597, 39 L. ed. 275. The device in question was a machine 
for disintegrating clay. This machine differed ft*om a pre¬ 
viously known device for polishing wood by the substitution 
of wood bars for glass bars and the addition of 4 revolving 
roller. The question was raised as to whether the device 
in question was patentable over the prior art. The court 
disposed of this issue in the following language { 

“Indeed, it often requires as acute a perception of 
the relations between cause and effect, and as much 
of the peculiar intuitive genius which is a characteristic 
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of great inventors, to grasp the idea that a device used 
in one art may be made available in another, as would 
be necessary to create the device de novo . And this is 
not the less true if, after the thing has been done, it 
appears to the ordinary mind so simple as to excite 
wonder that it was not thought of before. The appar¬ 
ent simplicity of a new device often leads an inexperi¬ 
enced person to think that it would have occurred to 
any one familiar with the subject; but the decisive 
answer is that with dozens and perhaps hundreds of 
others laboring in the same field, it had never occurred 
to any one before. The practiced eye of an ordinary 
mechanic may be safely trusted to see what ought to be 
apparent to every one. As was said by Mr. Justice 
Bradley, in Webster Loom Co. v. Higgins, 105 U. S. 
580, 591 (26: 1177, 1181); ‘Now that it has succeeded, 
it may seem very plain to any one that he could have 
done it as well. This is often the case with inventions 
of the greatest merit. It may be laid down as a general 
rule, though perhaps not an invariable one, that if a 
new combination and arrangement of known elements 
produce a new and beneficial result never attained be¬ 
fore, it is evidence of invention.’ 

“As a result of the authorities upon this subject, it 
may be said that, if the new use be so nearly analogous 
to the former one, that the applicability of the device 
to its new use would occur to a person of ordinary 
mechanical skill, it is only a case of double use, but if 
the relations between them be remote, and especially if 
the use of the old device produce a new result, it may 
at least involve an exercise of the inventive faculty. 
Much, however, must still depend upon the nature of 
the changes required to adapt the device to its new 
use.” 

The facts in the present case will be seen to parallel those 
of Potts v. Creager. In the present case elements old in 
themselves have been combined to obtain a result never be¬ 
fore obtained or even thought of. 

In the decision Hobbs v. Beach, 180 U. S. 383, 45 L. ed. 
586, the invention in suit was a machine for making paper 
boxes. This machine consisted of a combination of old ele- 
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ments adapted with minor changes to a new use. The Court 
indicated that the very fact that machines were available 
which could be used with minor changes to obtaiji a new 
result was in itself evidence of invention, using the follow¬ 
ing language: I 

1 ‘It is insisted that, as the only material change in the 
Dennis and York machine is the substitution of dies 
with diverging faces for the flat head and platen of 
that structure, this involves no invention, and that it 
would at once occur to a mechanic of ordinary skill. 

“It appears from the testimony that several of these 
addressing machines, of which that of Dennis dnd York 
is a type, and which are now claimed to have inspired 
the Beach patent, had been upon the market for many 
years, and yet it never seems to have occurred! to any¬ 
one engaged in the manufacture of paper boxes that 
they could be made available for the purpose of attach¬ 
ing strips to the corners of such boxes. This yerv fact 
is evidence that the man who discovered the possibility 
of their adaptation to this new use was gifted with the 
prescience of an inventor. While none of the elements 
of the Beach patent—taken separately or perhaps even 
in a somewhat similar combination—was n^w, their 
adaptation to this new use and the minor changes re¬ 
quired for that purpose resulted in the establishment 
of practically a new industry, and was a decided step 
in advance of any that had heretofore been made.” 

The similarity of the question in issue in the present case 
to that of Hobbs v. Beach will be evident. In the present 
application elements had been known to the art[ Appel¬ 
lants assignee combined these old elements, w T l(iich were 
well known to the art, and this combination involved a new 
mode of operation and achieved a result new to the art. 

In Grinnell Washing Machine Company v. Johnson Co., 
247 U. S. 426, 62 L. ed. 1196, a suit was brought oik a patent 
claiming a washing machine in which old elements were 
used to produce a new combination. In this c^se it was 
shown that the results obtained by combining the^e old ele¬ 
ments was the mere aggregate of the several results of the 




14 


elements. The Court accordingly held the invention in 
issue unpatentable. In discussing the requisites for patent¬ 
ability, the Court said: 

‘‘Generally speaking, a combination of old elements 
in order to be patentable must produce by their joint 
action a novel and useful result, or an old result in a 
more advantageous way. To arrive at the distinctions 
between combinations and aggregations definite refer¬ 
ence must be had to the decisions of this court. The 
subject was fully discussed in Palmer v. Corning, 156 
IT. S. 342, 39 L. ed. 445, 15 Sup. Ct. Rep. 381, wherein 
the previous decisions were reviewed. The rule stated 
in Hailes v. Van Wormer, 20 Wall. 353, 368, 22 L. ed. 
241, 248, was quoted with approval, wherein the court 
said: ‘It must be conceded that a new combination, if it 
produces new and useful results, is patentable, though 
all the constituents of the combination were well known 
and in common use before the combination was made. 
But the results must be a product of the combination, 
and not a mere aggregate of several results, each the 
complete product of one of the combined elements. 
Combined results are not necessarily a novel result, 
nor are they an old result obtained in a new and im¬ 
proved manner. Merely bringing old devices into 
juxtaposition, and there allowing each to work out its 
own effect without the production of something novel, 
is not invention. No one by bringing together several 
old devices without producing a new and useful result, 
the joint product of the elements of the combination 
and something more than an aggregate of old results, 
can acquire a right to prevent others from using the 
same devices, either singly or in other combinations, 
or, even if a new and useful result is obtained, can 
prevent others from using some of the devices, omitting 
others, in combination.’ Hailes v. Van Wormer, su¬ 
pra.” 

The facts in the present case distinguish it over the de¬ 
cision Grinnell Washing Machine Co. v. Johnson Co. In 
the present case the old elements used to form the new 
combination produce a wholly unexpected result, that is, 


a result immeasurably superior to that obtained by the 
prior art devices. 


Another decision in point is that of the Circuit Court of 
Appeals, Third Circuit, Philadelphia & Reading Coal & 
Iron Co. v. Delaware L. & W. C. Co., 88 Fed. (2d) 391. In 
this case the invention in issue related to the treatment of 


stored anthracite coal so that it would have the jet black 
color and lustre of fresh mined coal. This result was ob¬ 
tained by treating the coal with oxalic acid. At the trial 


it was proved that this treatment gave satisfactory) results. 


In discussing the improvement over the prior art tjie Court 
stated: 

“As we have said, no one used this oxalic acid process 
prior to the patent, and that its use was an original 
conception and one the art was not solving an^ did not 
think solvable is shown by the fact that shortly before 
the patent, the problem of rusty coal was submitted 
to a chemist of long practice, who made thi^ report: 
*Rusty Coal: —The general and varied conditions sur¬ 
rounding this problem indicate little likelihood of satis¬ 
factory economical solution of it. As for resting in 
the cars in transit, 1 suggest making a test on two cars 
adjacent in the train. Do nothing to one, but wash the 
other with one pound of tri-sodium phosphate dissolved 
in 100 gallons of water. It will of course be necessary 
for the consignee to make observations on the two cars 
when they are emptied. Unless of course the^e should 
be a marked difference in the looks of the coal from 
each of the cars, the treatment would be useless.’” 


The present application is like Philadelphia & Reading 
Coal & Iron Co. v. Delaware L. & W. C. Co. in t|iat it in¬ 
volves a solution of the problem which the prior ^rt failed 
to solve. As the Court indicated, the chemist of lbng prac¬ 
tice could do nothing but suggest an experiment, the re¬ 
sults of which were evidently unsatisfactory. These facts 
are like those of the present application in which the re¬ 
sults obtained by the prior art are unsatisfactory for the 
reason that the prior art neither perceived the problem nor 
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provided equipment capable of successfully solving that 
problem. 

The question as to whether a combination consisting of 
old elements was inventive was considered by this Court 
in ElectronSy Inc. et al. v. Coe y 1938, 69 App. D. C. 181, 99 
Fed. (2d) 414. In this case claims to a device for the pro¬ 
duction of ultra violet rays were rejected on a combination 
of references. The Appellants contended that the invention 
was directed to a broad, new inventive conception, namely: 

. . the creation of an intense discharge through 
the rare gas, made possible in the combination by the 
Wehnelt cathode, which rare gas heats the walls of the 
elongated tube uniformly throughout its length, and 
so raises and maintains the requisite mercury vapor 
pressure.’ ” 

After an examination of the references the Court con¬ 
cluded that the prior art disclosed the elements of the ap¬ 
plication in issue. The Court then discussed the general 
principles applicable to the question of invention in the fol¬ 
lowing language: 

“The general principles applicable to the question 
whether invention exists in a combination of elements 
are briefly: The fact that all the elements entering 
into a combination are old does not necessarily nega¬ 
tive the existence of invention. Diamond Rubber Co. 
v. Consolidated Rubber Tire Co., 220 U. S. 428, 31 S. 
Ct. 444, 55 L. Ed. 527, 1911; Iron Fireman .Mfg. Co. v. 
Industrial Engineering Corp., 89 F. 2d 904, 7 Cir., 1937. 
Such a combination may be patentable invention if it 
produces a new result, or an old result in a new or more 
efficient way. Independent Oil Well Cementing Co. v. 
Halliburton, 54 F. 2d 900, 10 Cir., 1932; N. O. Nelson 
Mfg. Co. v. F. E. Myers & Bro. Co., 25 F. 2d 659, 6 Cir., 
1928: see Walker on Patents (Deller, 1937) 147-149. 
The fact that a combination later appears to be a sim¬ 
ple one does not necessarily negative the presence of a 
high degree of inventive genius. Webster Loom Co. v. 
Higgins, 105 U. S. 580, 26 L. Ed. 1177, 1881; Diamond 
Rubber Co. v. Consolidated Rubber Tire Co., supra. 




On the other hand, if a combination is the result of 
mere mechanical skill applied to an idea or ideas pre¬ 
viously disclosed, it is not invention. Paramount Pub- 
lix Corp. v. American Tri-Ergon Corp., 294 If. S. 464, 
55 S. Ct. 449, 79 L. Ed. 997, 1935; see Walker, op. cit. 
supra, 138-145. 

“On the general subject of combinations as invention 
see Claude Neon Lights, Inc., v. E. Machlett & Son, 27 
F. 2d 702, 2 Cir., 1928; In re Armstrong, 83 F. 2d 924, 
Oust. & Pat. App., 1936, and Wach v. Coe, 64 App. D. C. 
235, 77 F. 2d 113, 1935; and as illustrating a somewhat 
liberal rule in this jurisdiction in respect of combina¬ 
tion inventions see In re Eastwood, 33 App. ]J). C. 291, 
1909, and In re Lower, 50 App. D. C. 159, 269 F. 675, 
1920. 

“We reach the conclusion that despite Klruh and 
George the Meyer lamp is an inventive coihbination. 
Without dispute there was need in the art of an ultra 
violet ray producing device free from the disadvan¬ 
tages which are described at the outset of this opinion; 
and clearly enough the Meyer device accomplishes that 
result. It produces ultra violet rays in a much more 
efficient way than before. While improvement in 
method through the Meyer structure may seem. obvious 
now, we are impressed with the arguments of the ap¬ 
pellants that it was not obvious from the prioif art.” 

It will be seen that this decision is particularly pertinent 
to the facts of the present case. Here, as in the present 
case, the Examiner relied upon a combination of references 
for showing old the separate elements but these references 
failed to disclose the combination being claimed. However, 
these old elements were combined in accordant with a 
broad inventive concept to obtain a new result This is 
analogous to the per sent case where a new tool for com¬ 
pleting oil wells has been achieved which enables a well to 
be completed in an unconsolidated formation. 

The question of whether a combination of old steps was 
inventive was presented to this Court in the decision Levin 
v. Coe , 76 App. D. C. 347,132 Fed. (2d) 589. In thi^ case the 
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invention in issue was a method for preparing a stable and 
palatable grain germ product of high vitamin B content. In 
achieving the results a new principle was involved, namely, 
the hydrolysis of the solvent to remove the last traces of 
the solvent from the product so that it would be palatable 
for human consumption. The solvent employed was old in 
the extraction art and the use of steam to remove solvent 
from extracted materials was also old. However, it was 
shown that the combination was not anticipated and by this 
combination a new result was obtained, namely, a stable, 
palatable food product with a high content of vitamin B. 
The Court considered the rule to be applied in the com¬ 
bination of old elements, following the principles enunci¬ 
ated in Electrons, Inc. v. Coe, supra. It will be seen that 
the facts in the present case are analogous to those in Levin 
v. Coe. In Levin v. Coe old steps were used in a new com¬ 
bination which achieved a previously unobtained result. 
In the present application old elements have been combined 
to produce a novel device which is capable of achieving re¬ 
sults immeasurably superior to the prior art. 

The feature being claimed in appellant’s application may 
be considered to involve the discovery of a source of trouble 
not before known and the application of a remedy. The 
rule to be applied with regard to such cases has been dis¬ 
cussed by this court in Abbott et al. v. Coe, 71 App. D. C. 
195, 109 Fed. (2d) 449. In this case the invention in issue 
related to a case-hardened cam or cylinder. The applicant 
argued that he had discovered previous breakages that were 
caused by crumbling of the points of the cam and had rem¬ 
edied this difficulty by case-hardening the cam. However, 
the advantage of case-hardening in producing the unex¬ 
pected result was not mentioned in the specification and 
was not adequately claimed. The applicants urged that the 
discovery of the source of trouble and the application of 
remedy entitled them as a matter of law to a patent. This 
argument was discussed in the following language: 

“Appellants urge that this entitles them, as matter of 

law, to a patent, and quote this language: ‘Discovery 


19 


of a source of trouble not before known and the dis¬ 
covery and application of a remedy are well recognized 
as invention. Eibel Process Co. v. Paper Co., 261 U. S. 
45, 43 S. Ct. 322, 67 L. Ed. 523. ’ Gasoline Products Co. 
v. Coe, 66 App. D. C. 333, 339, 87 F. 2d 550, 556. This 
court, of course, did not rule in tbe case quoted that 
the discovery of any source of trouble, and the applica¬ 
tion of any remedy, however obvious, invariably 
amount to invention; it ruled only that such factors 
are persuasive. If it had considered them conclusive, 
its opinion would have been a brief memorandum, for 
they were clearly present; whereas the court wbnt fully 
into the question of obviousness, and found that the 
resistance of a chromium alloy to sulphur corrosion, 
which the applicant in the Gasoline Products case 
utilized, was unknown to the prior art. The Eibel case 
was an infringement suit in which the Supreme Court, 
on consideration of all the evidence, agreed with the 
Patent Office that there was invention.” 

i 

I 

In Abbott et aX. v. Coe , the Court pointed out that the 
advantage of case-hardening which produced the unex¬ 
pected result was not mentioned in the specification and was 
not adequately described and held that a patent should not 
be granted. The facts in the present case distinguish over 
the facts in Abbott et al. inasmuch as applicant h^s clearly 
described the novel well tool and the use thereof] whereby 
immeasurably superior results over the prior art are ob¬ 
tained. 

The action of the District Court in adopting Finding of 
Fact 15 rejecting claims 2, 4, and 7 on the combination of 
the references Church, Foran et al., Howard, ^.nd Ricou 
was improper. The rule which should be applied was 
stated by Justice Luhring of the District Court for the 
District of Columbia in Lombard et al. v. Coe, 33 I?ed. Supp. 
440. The invention in issue was an abrasive article con¬ 
sisting of diamond particles united by a ceramic bond with 
a special heat treatment for producing the article. The 
claims were rejected on a combination of references. The 
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Court held this was not a proper use of the references, stat¬ 
ing: 

“It is to be noted that no one reference embodies or 
anticipates the plaintiffs’ invention. The Examiner, 
for example, rejected claim 5 ‘as presenting nothing 
patentable over patent to Ponlain in view of patent 
to Benner et al. and either of patents to Welch or 
Krusell.’ To justify the rejection of the claims it was 
necessary for the Examiner to combine a number of 
prior art patents. He points out that a part of the 
invention is found in one patent, and another part in 
another, and still another part in a third or fourth 
one, and then draws the conclusion that the applicant 
is not the original or first inventor. This is not proper. 
Bates v. Coe, 98 U. S. 31, 25 L. Ed. 68.” 

In this decision parts of several references were used 
whereas no one reference embodied or anticipated inven¬ 
tion. This is the same situation in the present application 
where applicant has attained a result heretofore not 
achieved and no one of the references relied upon embodies 
or anticipates the arrangement of parts by which this re¬ 
sult is obtained. 

A decision in which this Court considered the combina¬ 
tion of references is Lucke v. Coe, 63 App. D. C. 61, 69 Fed. 
(2d) 379. The application in issue related to an improve¬ 
ment in existing electric vacuum or suction cleaners. The 
Patent Office relied upon a number of references. The 
Court discussed the proposed combination of these refer¬ 
ences in the following language: 

“It was not found by the tribunals of the Patent Office 
that any one of the references was an anticipation of 
the Lucke device, but that the references, taken collec¬ 
tively, would enable an expert to spell out the improve¬ 
ment admittedly made by Lucke. 

• • •» 

“The Board of Appeals stated: ‘The main reference 
relied upon by the examiner is the patent to Hoover 
No. 1,247,837, upon which the claims clearly read, ex- 
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cept for the limitation to rigidly mounted beater ele¬ 
ments. ’ We attribute more importance to the exception 
than do the tribunals of the Patent Office. The beaters 
in the brush of the Hoover patent are, in our view, in¬ 
capable of performing the function of the | rigidly 
mounted beater elements of the Lucke machine, gamely, 
beating the carpet or rug. All the objections; to the 
brush-type cleaner are present in the Hoover njachine, 
and are eliminated in the Lucke device. 


i 


“It is comparatively easy, now that the Lucke device 
is in evidence, to take this and that from the references 
and achieve a nunc pro tunc solution of the problems 
confronting Lucke when he made his inventiojn. We 
rule, therefore, that the claims denied by the Patent 
Office should be allowed.” 

It will be seen that the facts in the decision Imcke v. Coe 
correspond to the combination of references combined in 
rejecting claims 2, 4 and 7 as set out in Finding of Fact 15. 
No single reference discloses the combination of the present 
application. The combination once achieved was found to 
produce immeasurably superior results over the prior art 
references. Although it may seem comparatively easy now 
in view of Appellants’ disclosure to take parts from the 
several references and achieve applicant’s device, quch ac¬ 
tion was not taken by the prior art workers. It remained 
for Appellant to solve a problem of providing a tooj which 
in a single operation could be set in place in a ^ell ad¬ 
jacent an unconsolidated oil-producing formation so that 
after the bullets had been shot through the casing the well 
would produce a high potential rate from this formation. 

VI. CONCLUSION. ! 

The District Court failed to follow these controlling de¬ 
cisions. Appellant’s device was admitted to be new and 
useful by the Patent Office. The only issue was that of 
patentability. Appellant satisfied the requirements for 
patentability by showing its well completion methods and 
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equipment methods to be immeasurably superior to the 
principal reference Church. (Finding of Fact 17). It was 
clear error for the District Court to refuse to issue the 
claims in issue after accepting Finding of Fact 17. 

The decision in the District Court should be reversed and 
the patent issued in the form sought. 

Respectfully submitted, 

J. G. McKean, 

Attorney for Appellant. 

William F. Weigester, 

Of Counsel. 
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appellant’s brief, after alluding to the finding of the 
District Court (Joint App. 10, Finding of Fact 17) 
to the effect that the results obtained by the comple¬ 
tion methods and equipment methods of appellant 
were immeasurably superior to the prior art, for 
appellant’s argument to the effect that the foregoing 
“evidence required reversal of the decision of the 
Board of Appeals by the District Court and the failure 
of the District Court to take such action was error. ,r 

Therefore, the only issue before this Court is 
whether, notwithstanding the immeasurably superior 
results found by the District Court for appellant’s 
method over the prior art, the District Court was right 
in holding lack of invention over the prior art as to 
the claims at bar. 


■ V, 


SUXXASY OF ABGTOEENT 


1. The issue here is not whether appellant’s device 
or method is merely the equivalent of that shown in 
the prior art. 

2. The issue is, conceding that the District Court 
fiocmd that appellant’s method is “immeasurably 
superior to” that of Church (Joint App. 89) of the 
prior art, whether the District Court was right in dis¬ 
missing the complaint for want of invention in the 
claims at bar over the prior art. 

3. Mere improvement over the prior art is not pat¬ 
entable unless the difference responsible for the im¬ 
provement amounts to invention. 

4. Invention is a question of fact. 

A reasonable finding that claims lack in v e nti o n 
should not be set aside. 
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6. The feature relied upon by appellant as being 
responsible for the superior result over the prior art 
is that the gun barrels are mounted in the screen, so 
that perforations are made in the casing at a Ideation 
adjacent to the screen. In the prior art the perfora¬ 
tions of the casing made by the gun are near the 
screen but not directly opposite the screen. 

7. The District Court found as a fact that there 
was no invention in mounting the gun barrel of either 
Church (Joint App. 89) or Ricou (Joint App. 107) in 
the screen rather than near the screen. 

8. The foregoing finding of the District Court is a 
reasonable finding, so that the finding that the claims 
at bar lack invention should not be set aside. 

ARGUMENT 

1. Appellant’s brief at page 5 thereof refers to an 
alleged contention of appellee that the device resulting 
from this combination of Church (Joint App. 89) and 
Howard (Joint App. 93) would give results equivalent 
to appellant’s device. Similar references to alleged 
equivalence are made at page 9 of appellant’s briefy 
and support therefor is attempted by references in 
the footnotes to the decision of the Board of Appeals 
(Joint App. 67, 68). 

The District Court, however, made no finding that 
the appellant’s device was no more than the equivalent 
of the prior act. Since the present appeal is not from 
the decision of the Board of Appeals, but is from the 
judgment of the District Court, the issue here is not 
whether appellant’s device or method is merely the 
equivalent of that shown in the prior art. 

814896—48-2 
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2. The District Court did find (Joint App. 10, Find¬ 
ing of fact 17) that at the trial a demonstration of the 
comparative operability of completion methods accord¬ 
ing to Church (Joint App. 89) and to plaintiff, 
respectively, show that the latter were immeasurably 
superior to the former. 

The issue before this Court is whether, notwithstand¬ 
ing the foregoing finding of fact of the District Court, 
the District Court was right in dismissing-the com¬ 
plaint for want of invention in the claims at bar over 
the prior art. 

There is no issue as to what the prior art shows. 
The errors alleged at page 6 of appellant’s brief in 
appellant’s Statement of Points all relate to alleged 
errors in the findings of fact of the District Court 
relating to questions of invention or patentability over 
the prior art, rather than to what is disclosed in the 
prior art 

3. The District Court found (Joint App. 10, Con¬ 
clusions of Law 1) that mere improvement over the 
prior art is not patentable unless the difference 
responsible for the improvement amounts to invention. 

Appellant’s brief in the Statement of Points makes 
no direct allegation of error in the foregoing conclu¬ 
sion of law of the District Court. Appellant’s brief 
does, however, cite numerous cases of this and other 
courts where the fact that there was an improved re¬ 
sult over the prior art was found sufficient upon which 
• 

to base a holding of invention over the prior art, and 
therefore patentability over the prior art. It may be 
conceded that there are cases where patentability 
may be predicated upon the attainment of an im- 






proved result over the prior art. Where there is in¬ 
vention over the prior art, and the invention is respon¬ 
sible for the improved result, it is proper to find pat¬ 
entability over the prior art. I 

As early as the case of In re Marshutz, 13 App. D. C. 
228, 230, this Court quoted from an important holding 
of the Supreme Court in Pearce v. MtUford, 102 iu. S. 
112, 118 as follows: 

* * * all improvement is not invention 
and entitled to protection as such. To entitle 
an improvement to protection, under the patent 
laws, it must be the product of some exercise of 
the inventive faculties, and it must involve 
something more than what is obvious to persons 
skilled in the art to which it relates. 

Later, in the case of Reed and Fohs Oil Company v. 
Coe, 76 U. S. App. D. C. 369,132 F. 2d 599, this Court, 
after referring to the appellant’s contentions, includ¬ 
ing successful solution of a problem which had tyecome 
acute in the well-drilling art, made the holding that 
“these facts, if true, do not compel a finding of inven¬ 
tion.” 

1 

Still more recently, in the case of Besser v.l Ooms, 
81 U. S. App. D. C. 7, 154 F. 2d 17, this Court, in 
affirming the judgment of the District Court that the 
appealed claims do not show invention over Patton, 
held that “though appellant’s scheme may be more 

i • * 

useful than Patton’s, the conclusion that there is no 

• . • : I 

invention in imprinting instead of writing the speci¬ 
men signature is reasonable.” . ! 

It is therefore apparent that the mere fact that 
there are cases where there was improvement over the 
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. prior art and there was also invention over the prior 
art, does not necessarily indicate that in the case at 
bar there is also invention over the prior art merely 
because there is improvement over the prior art. The 
issues in each case must be disposed of in accordance 
with the facts presented by the record. In re Barsky, 
20 C. C. P. A. 779, 62 F. 2d 192. 

Furthermore, whether there is invention over the 
prior art can be ascertained only by first investigat¬ 
ing what is the prior art, and that investigation is not 
confined to a single patent or publication or use, but 
the conclusion may be based on the knowledge derived 
from several publications or uses. See Magnaflux 
Corp. v. Coe, 78 U. S. App. D. C. 258, 139 F. 2d 531. 

4. Whether there is invention in what the claims at 
bar specify over the prior art is a question of fact. 
Besser v. Ooms, supra; United States v. Esnault- 
Pelterie, 299 U. S. 201; Dow Chemical Co . v. Halli¬ 
burton Co., 324 U. S. 320; Minnesota Mining & Mfg. 
Co. v. Coe, 73 App. D. C. 146,118 F. 2d 593, certiorari 
denied, 314 U. S. 624, rehearing denied, 315 U. S. 826. 

5. A reasonable finding that claims lack invention 
should not be set aside. Besser v. Ooms, supra, and 
long list of authorities cited therein under footnote 3. 

6. Coming now to the feature relied upon by appel¬ 
lant as being responsible for the improved result, it is 
pointed out at page 5 of appellant’s brief that the 
mere substitution of the well screen of Howard (Joint 
App. 93) for the perforations of Church (Joint App. 
89) “does not in itself anticipate appellant’s device.” 
Appellant’s brief then goes on to point out that in the 
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be considered to involve the discovery of a source of 
trouble not before known and the application of a 
remedy.” As to this argument, applicable here are 
the comments of this Court in Reed and Fohs Oil Com¬ 
pany v. Coe, supra, where, after stating that appellant 
urged that he “successfully solved a problem,” this 
Court further stated that “these facts, if true, do not 
compel a finding of invention.” 

CONCLUSION 

X 

In consequence it is therefore respectfully sub¬ 
mitted that the judgment from which appeal has been 

taken is correct and should be affirmed. 

_ 

W. W. Cochran, 

Solicitor, United States Patent Office. 

H. S. Miller, 

Of Counsel. 

December 1948. 
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